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DEPARTMENT  OF  COMMERCE 

National  Oceanic  and  Atmospheric 
Administration 

TRAWL  FISHERIES  AND  HERRING  GILL- 
NET  FISHERY  OF  THE  EASTERN  BER¬ 
ING  SEA  AND  NORTHEAST  PACIFIC 

Preliminary  Fishery  Management  Plan 

On  the  4th  of  February,  1977,  the 
Secretary  of  Commerce,  through  an  ap¬ 
propriate  delegation  of  authority  to  the 
Associate  Administrator  for  Marine  Re¬ 
sources  of  the  National  Oceanic  and  At¬ 
mospheric  Administration  and  the  Direc¬ 
tor  of  the  National  Marine  Fisheries 
Service,  published  a  Notice  of  Determina¬ 
tion,  Preparation,  Issuance,  and  Imple¬ 
mentation  of  Preliminary  Fishery  Man¬ 
agement  Plans  at  42  PR  6873.  In  order 
that  each  Plan  may  have  tiie  widest  pos¬ 
sible  circulation,  the  Secretary  has  de¬ 
cided  that  each  should  be  published  in 
the  Federal  Register. 

Dated  the  4th  day  of  February,  1977 
at  Washington,  D.C. 

-  Winfred  H.  Meiborn, 

Associate  Director,  National 
Marine  Fisheries  Service. 
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1.0  Introduction 

Resumption  by  Japan  in  1954  of  the 
limited  trawling  it  had  carried  out  prior 
to  World  War  II  marked  the  birth  of  the 
contemporary  international  fishery  for 
bottomfish  and  herring  in  the  Bering 
Sea-Aleutian  Island  region.  Prior  fishing 
was  on  a  small  scale — by  Alaska  natives 
for  subsistence,  by  U.S.  commercial  fish¬ 
ermen  for  Pacific  cod,  and  by  U.S.  and 
Canadian  commercial  fishermen  for 
Pacific  halibut.  Since  1954  the  fishery  has 
expanded  greatly  in  size  of  harvests  and 
area  of  operations  until  it  now  ranks 
among  the  major  fisheries  in  the  world. 
The  fishery  has  impacted  both  directly 
and  indirectly  on  U.S.  fisheries.  This  pre¬ 
liminary  management  plan  is  in  direct 
response  to  the  legislative  requirements 
mandated  by  Pub.  L.  94-265. 

2.0  Description  of  the  Fishery 

A.  AREA  STOCKS  INVOLVED 

The  Bering  Sea  is  characterized  by  an 
extensive  area  of  continental  shelf  (ap¬ 
proximately  1,000,000  km  ®)  and  other 
features  which  favor  the  development  of 
large  bottomfish  resources.  Comprehen¬ 
sive  resource  surveys  by  the  Soviet  Union 
(Moiseev,  1964) ,  the  history  of  commer¬ 
cial  fisheries  (Pruter,  1973) ,  and  resource 
surveys  by  the  National  Marine  Fisheries 
Service  have  shown  the  Bering  Sea  to 
be  among  the  most  productive  fishing 
areas  in  the  world.  Over  300  fish  species 
are  known  to  occur  in  the  Bering  Sea 
(Wilimovsky,  1974),  of  which  less  than 
15  species  (excluding  Salmon,  shrimp, 
and  crab)  have  been  the  target  of  the 
combined  fisheries  of  Ji^an,  the  Republic 
of  Korea,  the  Soviet  Union,  and  the 
United  States.  In  terms  of  commercial 
production,  however,  the  annual  total 
catch  by  all  nations  from  the  eastern 
Beiing  Sea  approached  or  considerably 
exceeded  2  million  mt  during  the  5  years 
1969-1973,  representing  76  to  86  percent 
of  the  groundfish  and  herring  catch  for 
the  witire  region  from  the  Bering  Sea 
to  California. 

There  are  important  differences  be¬ 
tween  the  bottomfish  community  within 
the  Bering  Sea  and  those  to  the  east  and 
south  in  the  Gulf  of  Alaska  and  Wash- 
ington-Califomia  areas.  In  terms  of 
biomass,  the  bottomfish  community  with¬ 
in  the  Bering  Sea  is  much  larger  than 
its  counterparts  in  the  other  areas.  Since 
there  also  is  a  general  simplification  in 
the  diversity  of  bottomfish  species  with¬ 


in  the  Bering  Sea,  the  result  is  that  cer¬ 
tain  species  inhabiting  the  Bering  Sea 
comprise  some  of  the  largest  bottomfish 
resources  found  anywhere  in  the  world. 

Although  in  terms  of  biomass  Alaska 
pollock  dominates  the  commimity  of  de¬ 
mersal  roundfishes  within  the  eastern 
Bering  Sea,  there  also  are  several  other 
roimdfishes  which  form  large  commercial 
aggregations.  They  include  Pacific  coct 
(.Gadits  macrocephalus) ;  Pacific  ocean 
perch  (Sebastes  alutus) ;  sablefish,  or 
blackcod  iAnoplopoma  fimbriai ;  and 
grenadiers,  or  rattails  iCorphaenoidcs 
sp.).  Pacific  cod  mostly  occms  on  the 
continental  shelf  and  often  in  close  as¬ 
sociation  with  walleye,  or  Alaska,  pollock 
iTheragra  chalcogramma) .  The  Bering 
Sea  is  characterized  by  a  great  reduction 
in  number  of  rockfish  species,  compared 
to  regions  to  the  east  and  south,  and  a 
virtual  absence  of  shallow-water  forms. 
The  three  other  rockfishes  besides  Pa¬ 
cific  ocean  perch  which  are  fairly  abun¬ 
dant  in  the  eastern  Bering  Sea  are  Se- 
bastes  aleutianus  and  Sebastes  mystinus 
and  members  of  the  genus  Sebastolobus. 
All  are  residents  of  relatively  deep  waters 
of  the  outer  shelf  and  upper  continental 
slope.  Sablefish  and  grenadiers  are 
among  the  deepest-dwelling  of  the  bot- 
tomfishes  with  commercial  quantities  oc¬ 
curring  to  depths  of  perhaps  over  1,000 
meters.  Sablefish  migrate  rather  freely 
between  the  deep  waters  of  the  slope  and 
the  shallower  waters  of  the  shelf;  how¬ 
ever,  grenadiers  are  permanent  residents 
of  the  deep,  slope  waters. 

Whereas  comparatively  few  species  of 
commercially  exploited  roundfishes  in¬ 
habit  the  eastern  Bering  Sea,  there  is  no 
similar  reduction  in  diversity  of  the  fiat- 
fish  community  compared  to  the  other 
areas  to  the  east  and  south.  Among  the 
species  which  are  known  to  occur  in  com¬ 
mercial  aggregations  are  yellowfin  sole 
(.Limanda  aspera) .  rock  sole  (Lepidop- 
setta  bilineata),  starry  flounder  (Pla- 
tichthys  stellatus) ,  Alaska  plaice  iPleu- 
ronectes  qnadrituberculatus) ,  fiathead 
sole  (Hippoglossoides  elassodon) ,  Pacific 
halibut  (Hippoglossus  stenolepis) ,  Green¬ 
land  turbot  (Reinhardtius  hippoglos¬ 
soides).  and  arrowtooth  fiounder  (Ath- 
eresthes  stomias) .  Starry  fiounder  is  con¬ 
fined  to  coastal  waters  including  those 
aroimd  the  mouths  of  rivers.  Yellowfin 
sole,  rock  sole,  and  Alaska  plaice  mostly 
occur  on  the  Continental  Shelf  and,  in 
summer  particularly,  on  the  inner  shelf. 
Flathead  sole.  Pacific  halibut,  Greenland 
turbot,  and  arrowtooth  fiounder  can  be 
found  in  both  shelf  and  slope  waters  with 
Pacific  halibut  (xx;upying  the  greatest 
bathymetric  range  of  all — from  shallow 
bays  to  slope  waters  of  over  500  meters 
in  depth. 

Elasmobranchs  are  relativelj'  scarce 
in  the  eastern  Bering  Sea.  Only  skates 
(Rajidae)  occur  in  significant  quantities, 
but  less  so  than  in  waters  to  the  east  and 
south. 

In  winter  most  of  the  bottomfishes  re¬ 
treat  to  waters  overlying  the  outer  shelf 
or  upper  slope  in  order  to  avoid  below 
zero  temperatures  associated  with  tlie 
ice  which  at  that  time  of  year  covers  most 
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of  the  Bering  Sea.  The  onset  of  spring 
brings  warmer  temperatures,  a  north¬ 
ward  recession  of  ice,  and  the  movement 
Df  many  species  out  of  the  deep  and  onto 
the  shelf  to  commence  feeding  migra¬ 
tions.  Hydrographical  conditions,  even  in 
summer,  are  conducive  to  formation  of 
surface  lenses  of  cold  water  (so-called 
‘  cold  spots”!  whose  location  varies  from 
year  to  year  and  even  season  to  season. 
Knowledge  of  the  location  of  these  cold 
snots  and  being  able  to  predict  their 
effects  on  fishes  are  of  great  practical  im¬ 
portance  to  the  fishing  fleets. 

Although  the  picture  is  not  clear,  evi¬ 
dence  suggests  that  most  of  the  bottom- 
fish  in  the  eastern  Bering  Sea  can  be 
viewed  as  being  permanent  residents  of 
that  area.  Some  exchange  with  grounds 
off  Siberia,  the  Gulf  of  Alaska,  and  as 
far  south  as  off  California  has  been  noted 
for  Pacific  halibut  and  sablefish.  The  sig¬ 
nificance  of  these  movements  cannot  yet 
be  quantified,  but  it  appears  that  the 
displacement  of  Pacific  halibut  and 
sablefish  populations  by  emigration  and 
immigration  is  a  slow  process.  An  aspect 
which  could  void  the  usefulness  of  this 
approach  is  the  unknown  extent  to  which 
the  eastern  Bering  Sea  may  serve  as  a 
nursery  ground  for  other  regions.  Large 
numbers  of  juvenile  halibut  are  fo\md  in 
the  southeastern  Bering  Sea  but  how  im¬ 
portant  they  are  for  replenishment  of 
populations  elsewhere  is  not  clear.  Little 
is  known  about  the  importance  of  the 
Bering  Sea  as  a  spawning  and  nursery 
area  for  sablefish,  let  alone  whether 
juveniles  from  there  contribute  as  re¬ 
cruits  to  populations  outside  the  Bering 
Sea. 

B.  HISTORY  OF  EXPLOITATION 

Sea  mammals — ^not  fish — were  the  in¬ 
centive  for  the  initial  exploitation  of  Ber¬ 
ing  Sea  resources  in  the  18th  and  19th 
centuries.  Some  knowledge  of  fish  and 
shellfish  resources  was  obtained  inciden¬ 
tal  to  the  early  himting  of  sea  otters,  fur 
seals,  and  whales,  but  the  first  commer¬ 
cial  venture  for  bottomfish  did  not  occur 
until  1864  when  U.S.  schooners  began 
fishing  for  cod  (Cobb,  1927) ,  The  fishery 
was  carried  out  frwn  ports  in  Washing¬ 
ton  and  California  as  well  as  from  shore 
stations  in  Alaska.  Landings  of  cod  were 
largest  during  World  War  I  when  almost 
4  million  fish  were  taken  annually.  De¬ 
mand  for  cod  declined  in  subsequent 
years  and  the  U.S.  line  fishery  was  dis¬ 
continued  by  the  mid-1950’s  (Alverson 
et  al.,  1964) .  Most  of  the  U.S.  line  catch 
of  cod  probably  was  friMn  the  Bering  Sea 
and  Aleutian  Islands  with  the  remainder 
from  the  Gulf  of  Alaska.  Canadian  ves¬ 
sels  participated  to  a  very  limited  extent 
in  the  line  fishery  for  cod.  It  is  not  clear 
whether  such  participation  occurred 
prior  to  1900,  but  it  is  known  that  <me  or 
two  Canadian  operations  for  cod  were 
carried  out  off  Alaska  about  1903  and 
1913  (Forrester  et  al.,  in  press). 

Halibut  were  reported  as  being  present 
in  the  Bering  Sea  by  United  States  cod 
vessels  as  early  as  the  1880’s.  However, 
halibut  did  not  reach  North  American 
markets  from  the  Bering  Sea  imtil  1928 


(Thompson  and  Freeman,  1930).  Small 
and  infrequent  landings  of  halibut  were 
made  by  United  States  and  Canadian 
vessels  between  1928  and  1950;  catches 
were  not  landed  every  year  until  1952 
(Dunlop  et  al.,  1964) . 

Present  participation  by  North  Ameri¬ 
can  nationals  In  the  fisheries  for  bot¬ 
tomfish  Is  confined  to  a  relatively  small 
longline  fishery  for  halibut  by  United 
States  and  Canadian  fishermen  in  the 
eastern  Bering  Sea  and  around  the 
Aleutian  Islands,  niere  is  also  a  small 
subsistence  fishery  for  Pacific  herring 
(Clupea  harengus  pallasi)  by  Alaskan 
natives  at  scattered  places  along  the 
coast. 

The  earliest  reported  fishing  by  Japa¬ 
nese  vessels  off  Alaska  resulted  from  an 
order  issued  by  the  Secretary  of  Com¬ 
merce  in  April  1918  and  terminated  in 
July  1921,  which  suspended  the  law  for¬ 
bidding  the  landing  of  catches  by  foreign 
vessels  in  U.S.  ports.  The  suspension  was 
to  encourage  the  importation  of  fish  in 
order  to  compensate  for  reduced  food 
supplies  caused  by  World  War  I.  During 
the  time  the  su-spension  was  in  effect, 
Japanese  vessels  landed  4^4  million  dry- 
salted  cod  and  176,000  pounds  of  stock¬ 
fish  at  San  Francisco  and  Puget  Sound 
ports  (Cobb,  1927).  Although  most  of 
this  cod  was  from  around  the  Kurile 
Islands  and  Okhotsk  Sea,  in  a  few  in¬ 
stances  the  Japanese  vessels  caught  their 
fish  off  Alaska.  Information  is  not  avail¬ 
able  on  whether  the  cod  caught  by  Japa¬ 
nese  vessels  off  Alaska  were  from  the 
Bering  Sea-Aleutlan  Island  area  or  from 
the  Gulf  of  Alaska. 

The  next  effort  by  Japan  off  Alaska 
was  a  trawl  fishery.  Japanese  exploratory 
trawlers  carried  out  limited  surveys  of 
bottomfish  resources  in  the  Bering  Sea 
as  early  as  1929-1931,  and  the  first  com- 
mercl^  operations  were  in  1933-1937 
(Bourgois,  1951).  This  initial  trawling 
venture  by  Japan  was  for  fish  meal  and 
oU,  It  was  followed  by  trawling  In  1940- 
1941  for  frozen  fish  for  use  as  human 
food.  Both  the  fish  meal  and  frozen  fish 
operations  were  off  Alaska  in  Bristol  Bay. 
The  pre-World  War  n  production  of  bot¬ 
tomfish  by  Japan  from  the  Bering  Sea  is 
estimated  to  have  amounted  to  less  than 
150,000  mt  and  was  mostly  comprised  of 
flatfishes  and  walleye  pollock. 

Japan  resumed  its  fishing  operations 
in  the  eastern  Bering  Sea  in  1954  and 
by  1961  the  catch  of  bottomfish  and  her¬ 
ring  had  grown  to  over  600,000  mt. 
Catches  declined  to  around  300,000  tons 
in  1963  but  thereafter  increased  to  about 
1%  million  tons  in  1971.  The  decline  in 
catches  between  1961  and  1963  w'as 
caused  by  overfishing  of  yellowfin  sole 
by  the  combined  efforts  of  Japan  and  the 
U.S.S.R.;  the  great  increase  in  harvest 
after  1963  resulted  from  a  shift  to  wall¬ 
eye  pollock  as  Japan’s  primary  target 
species.  Catches  of  bottomfish  and  her¬ 
ring  by  Japan  from  the  Bering  Sea 
averaged  1.7  million  mt  annually  dur¬ 
ing  the  period  1970-1974  and  over  80 
percent  was  comprised  of  w'alleye 
pollock. 

The  U.S.SJt,  was  the  next  nation  to 
send  its  vessels  to  fishing  grounds  in  the 


eastern  Bering  Sea.  In  1959,  the  U.S.S.R, 
initiated  winter  fisheries  for  flatfishes 
and  herring  off  Alaska  in  the  southeast¬ 
ern  Bering  Sea  (Chitwood,  1969).  Both 
fisheries  were  at  least  in  partial  response 
to  declining  catches  of  flatfishes  and 
herring  in  the  Soviet  Far  East.  Declin¬ 
ing  yields  of  yellowfin  sole  after  the  early 
1960’s  and  a  sharp  drop  in  production  of 
herring  after  1964  caused  the  Soviets  to 
increasingly  seek  other  species  in  the 
eastern  Bering  Sea.  Alternate  target 
species  at  first  were  rockfishes,  primarily 
Pacific  ocean  perch,  sablefish,  and  other 
species  of  flatfishes  besides  yellowfin  sole. 
A  significant  recent  event  has  been  the 
entry  o£  the  U.S.S Jl.  into  the  fishery  for 
w'alleye  pollock  which,  since  its  incep- 
tiCHi,  had  been  dominated  by  Japan.  The 
first  catch  of  pollock  reported  by  the 
U.S.S.R.  from  the  eastern  Bering  Sea 
was  in  1969  when  27,000  mt  were  har¬ 
vested.  The  Soviet  fishery  for  pollock 
thereafter  assumed  increasing  import¬ 
ance,  exceeding  300,000  mt  in  1974.  An¬ 
nual  catches  of  bottomfish  and  herring 
from  the  Bering  Sea  by  Soviet  vessels 
averaged  0.4  million  mt  during  the  period 
1970-1974. 

In  1967  a  trawler  from  South  Korea 
commenced  operations  in  the  eastern 
Bering  Sea.  This  scouting  effort  was 
followed  in  subsequent  years  by  trawling 
for  walleye  pollock  and  other  species  of 
bottomfish  and  longlining  for  sablefish. 
Because  South  Korea  has  not  provided 
statistics  on  its  catches,  it  has  been 
necessary  to  estimate  harvests  from  ob¬ 
servations  by  NMFS  Law  Enforcement 
personnel.  According  to  these  estimates, 
vessels  of  South  Korea  caught  an  annual 
average  of  12,000  mt  of  bottomfish  in 
the  eastern  Bering  Sea  during  the  period 
1970-1974. 

Participation  has  been  minimal  by 
other  nations  in  the  Bering  Sea  fisheries 
for  bottomfish  and  herring.  Polish  ves¬ 
sels  are  believed  to  have  caught  about  400 
mt  of  bottomfish  in  the  eastern  Bering 
Sea  in  1973  and  one  trawler  from  Taiwan 
made  three  trips  there  between  Decem¬ 
ber  1974  and  May  1975  with  a  reported 
catch  target  of  2,250  mt.  Taiwan  report¬ 
edly  has  few  trawlers  in  its  fleet  which 
are  large  enough  or  suitably  equipped  for 
fishing  in  the  eastern  Bering  Sea.  How¬ 
ever,  there  are  many  vessels  among  Tai¬ 
wan’s  fleet  of  several  hundred  tuna  long- 
liners  which  could  be  converted  to  long- 
lining  for  sablefish  or  other  species. 

Catches  by  each  nation  participating 
hi  the  Bering  Sea  fisheries  for  bottomfish 
and  herring  are  shown  in  Table  1  for  the 
period  1933-1974.  During  this  period,  fish¬ 
ing  by  the  United  States  was  confined  to 
comparatively  small  longline  efforts  for 
Pacific  halibut  and  Pacific  cod  in  addi¬ 
tion  to  a  subsistence  fisheiy  by  Alaskan 
natives  for  herring.  From  the  standpoint 
of  size  of  haiwests,  the  fishery  has  been 
dominated  by  Japan,  whose  cumulative 
catches  of  bottomfish  and  herring  during 
the  period  1933-1974  amounted  to  14.9 
million  mt,  or  77.8  percent  of  Uie  all-na¬ 
tion  harvest.  The  U.S.S.R.  accounted  for 
most  of  the  remaining  harvest — 4.2  mil¬ 
lion  mt  or  21.7  percent  of  the  cumulative 
total. 
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C.  THE  CONTEMPORARY  FISHERY 

<1)  United  States  and  Canada.— The 
eontemporary  United  States  fishery  for 
bottomfish  differs  from  those  of  other 
not  only  from  the  standpoint  of 
the  much  smaller  harvests  taken,  but  also 
In  the  basic  character  of  the  fishing  op¬ 
eration  itself.  The  United  States  (and 
Canadian  )  fishery  is  directed  entirely  to¬ 
ward  I*acific  halibut  and  is  prosecuted 
by  small  longline  vessels.  These  longliners 
deliver  their  catches  (Table  1)  to  ports 
In  Alaska,  -Washington,  and  Canada 
when  they  are  processed  ashore.  In  con¬ 
trast,  other  nations  cany  out  distant- 
water  operations  in  which  fieets  of  large 


catcher  vessels  seek  a  variety  of  species 
and  the  catches  are  either  processed  at 
sea  aboard  the  catcher  vessels  themselves 
or  are  transferred  to  factoryships,  also 
called  motherships,  for  processing.  The 
foreign,  distant-water  fleets  typically  in¬ 
clude  a  variety  of  support  vessels  besides 
factoryships,  including  refrigerator 
transports,  oil  tankers,  personnel  trans¬ 
ports,  hospital  ships,  tugs,  patrol  vessels, 
and  research  vessels.  The  flotillas  of  Jap¬ 
anese  and  Soviet  vessels  are  self-sup¬ 
porting  and  usually  obtain  all  their  sup¬ 
plies  and  services  from  the  homeland,  ex¬ 
cept  sometimes  to  obtain  emergency  med¬ 
ical  aid  in  the  United  States  for  seriously 
injured  or  sick  crewmen. 


Table  1. — Catches  of  bolt07nfish  and  herring  in  thottsnnds  of  metric  Ions  by  all  nations  from 
the  Bering  Sea  and  Aleutian  Island  regions  in  calendar  years  1933-74.  Catches  shown  for 
the  United  States  are  Pacific  halibut.  Not  included  for  the  United  States  are  catches  of 
herring  by  Alaska  Natives  for  subsistence  purposes  and  line  catches  of  Pacific  cod  curing 
the  period  1882-1956  which  were  mostly  delivered  to  Washington  and  California  ports 


Year  and  O.sliery 


Bottoinlisii 

Herring.... 


Total . 

Hottoinlisl) . . 
Herring _ 


Total 

Bollotnfi 

Herring. 

Total. 


Bottom  Ash . . . 
Herring . 


BoltomAsh . 
Herring. ... 


Total. 


Bottoinflsb . 
Herring.... 


(7). 


Bottomfi.sh . 
Herring. ... 


Total. 


1960: 


Herring . 
Total. 


Herring. 

Total. 


Herrtng . 

Total . 


Herring. 

Total 

Total. 


Herring. 
Total - 


Herring. 


(Botal- . 

MOQi 

BoUvnCah.... 
HoRkig... . 


Tt. 

(7) 


United  t'anada 

Slates 

•I.tpan  IT.S.S.R. 

South 

Korea 

Poland 

Taiwan 

Total 

S 

3  _ 

3 

15 . 

Ifi 

(7) . - . 

16 . 

16 

29 . 

29 

(7) . 

. . 

29 . - 

29 

27  . . 

27 

27 . 

27 

43 . - . 

43 

(7) . - . 

12 .  . 

12 

.  "  Tn 

Tr. 

.  Trr 

(?)  . 

Tt. 

■  . . .  TtJ 

(7)  . . 

_  Tti 

Tr. 

(7)  . 

Ttj 

Tr . 

- 

_ 

Tr . 

12  - 

ii 

1  1 

1  a 

. .  IS 

Tr . 

(7)  - 

15  . 

. 

. . It 

25 . 


Total. 


Tt. 
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Year  and  fishwy  United  Canada  Japan  U.S.S.R.  South  Poland  Taiwan  Total 
States  Korea 


Bottomfish.... 
U  erring _ 

Total _ 

8. 

Bottomfish.... 
Herring _ 


Bottom  fisli.. 
Herring _ 


Bottomfi.sh.... 
Herring . . 


Bottomfish.... 
Herring _ 


Total. 


Bottomfish. 
Herring . 


Bottomfish.... 
Herring . . 

Total . . 

4: 

Bottomfish _ 

Herring _ 


Bottomfish _ 

Herring _ 


Bottomfish _ 

Herring _ 


Total. 


Bottomfish. 
Herring . 


Bottomfish.... 
Herring . . 

Total . . 

e: 

Bottomfish.... 
Herring . 

Total . 

t): 

Bottomfish.... 
Herring _ 


Bottomfish. 
Herring . 

Total . 

2: 

Bottomfish . 
Herring . 


Bottomfish.... 


Tr. 

(T) 


Tr. 

(T) 


1 

(T*  . 


1 

(T). 


2 

(T). 


2 

(T). 


1 

(?)- 


Tr. 

(T>. 


Tr. 

(T). 


1 

<T). 


Tr. 

(T). 


Tr. 

(?) 


Tr. 

Tr. 


1 

Tr. 


Tr. 

Tr. 


1 

Tr. 


Tr. 

Tr. 


Tr. 

Tr. 


48 

1«2 


162 

449 


a5  . 

10 


540 

74 


100 

80 


470 

10 


95 

l.i0 


238 

32 


102 

ISO 


357 

43 


122 

176 


353 

36 


170 

10 


420 

28 


130 

5 


135 

178 


918 

45 


134 

22 


Tr. 

1 


Tr. 

Tr. 

1,109 

280 

Tr. 

(?)  — 

1 

1,480 

28 

232 

117 

Tr. 

1 

1,508 

349 

Tr.  ' 

(?) 

Tr. 

1,806 

23 

397 

•23 

1,829 


1,917 

6 


412 

.54 


1,923 

1,735 


466 

348 


Herring _ 

(?)  — . 

2 

34 

Tr. 

Total . 

Tr. 

Tr. 

1,757 

382 

7 

Bottomfish.... 

Tr. 

Tr. 

1, 574 

436 

34 

IlerriiiK . 

(?) 

(?) 

6 

20 

Tr. 

Total.  . 

Tr. 

Tr. 

1,580 

456 

34 

Tr. 


239 

10 


249 

,547 


642 

154 


.578 

160 


344 

182 


481 

219 


.523 

46 


5.50 

33 


930 

33 


1,053 

67 


Tr. 

Tr. 

963 

156 

1  _ 

1.120 

Tr. 

Tr. 

1,073 

186 

11  . . . 

.  1,270 

(?)  — . 

36 

94 

. . -  130 

1,400 


1, 718 
145 


2,213 

46 


2,259 


2,338 

60 


2,3<J6 


2,110 

36 


2,146 


2,044 

28 


2,070 


(2)  Japan. — In  keeping  with  the  vast 
size  of  its  operations,  Japan  employs 
more  kinds  of  vessels  and  fishing  gear 
than  do  the  other  nations  which  partici¬ 
pate  in  the  Bering  Sea  fisheries.  There 
are  four  kinds  of  operations:  a  Mother- 
ship  Fishery,  North  Pacific  Trawl  Fish¬ 
ery,  Landbased  Dragnet  Fishery,  and 
North  Pacific  Longline-Gillnet  Fishery. 
Bottomfish  are  the  primary  target  for 
all  four  fisheries. 


The  Mothership  Fishery  is  licensed  by 
Japan  to  fish  only  in  the  Bering  Sea.  It 
consists  of  several  factoryshlps,  each  of 
which  is  accompanied  by  a  fleet  of 
catcher  vessels.  C)atcher  vessels  servicing 
the  motherships  are  Danish  seiners,  pair 
trawlers,  or  otter  trawlers,  with  otter 
trawlers  coming  into  increasing  use  In 
recent  years.  Otter  trawlers  tow  a  bag¬ 
shaped  net  whose  mouth  is  held  open 
vertically  by  floats  on  the  head  rope  and 


weights  on  the  foot  rope  and  horizon¬ 
tally  by  so-called  otter  boards  attached 
to  or  ahead  of  the  wings  of  the  net.  Pair 
trawlers  are  simply  two  otter  trsia’l  ves¬ 
sels  paired  up  to  tow  the  same  net.  Dan¬ 
ish  seines  differ  from  otter  trawls  pri¬ 
marily  in  the  way  they  are  set  and 
hauled.  Otter  trawls  are  typically  set  di¬ 
rectly  off  the  stem  and  fished  by  the 
towing  action  of  the  vessel  as  it  moves 
straight  ahead.  Danish  seines  are  set  on 
a  triangular  course,  starting  frwn  and 
returning  to  an  anchored  buoy,  and  re¬ 
trieved  by  winching  the  net  in  as  the 
vessel  slowly  moves  ahead  TAl verson,  ct 
al..  1964). 

Each  mothership  fleet  consists  of  a 
factoryship,  some  of  which  are  over 
20,000  gross  tons,  which  may  be  tended 
by  up  to  about  30  catcher  vessels.  The 
mothership  operations  have  changed 
from  a  short  “fill-in”  operation  between 
salmon  driftnet  fishing  in  the  spring  and 
Antarctic  whaling  in  the  winter  during 
the  early  period  of  the  fishery  to  a  year- 
around  operation  now.  Over  the  years 
there  has  been  some  reduction  in  the 
numbers  of  catcher  vessels  assigned  to 
each  mothership  but  a  great  increase  was 
achieved  in  the  fishing  power  of  individ¬ 
ual  catcher  vessels  as  they  became  pro¬ 
gressively  larger  and  equipped  with  more 
powerful  engines.  , 

The  North  Pacific  Trawl  Fishery  is 
carried  out  by  trawlers  operating  inde¬ 
pendent  of  motherships  and  either  off¬ 
loading  their  catches  to  refrigerator 
transports  or  delivering  the  catches  to 
Japan  themselves.  Since  1967,  Japan  has 
limited  by  license  the  number  of  vessels 
in  this  fishery  to  42  at  any  one  time:  they 
may  fish  in  waters  east  of  170*  E  and 
north  of  10°  N,  which  includes  the  Bering 
Sea,  Aleutian  Islands,  and  waters  south 
and  esist  off  the  Pacific  Coast  of  the 
United  States  and  Canada.  Although 
some  side  trawlers  were  employed  in  this 
fishery  in  former  years,  fishing  is  now 
entirely  by  factory  stem  trawlers.  A  typ¬ 
ical  Japanese  factory  trawler  now  partic¬ 
ipating  in  the  Bering  Sea  fishery  is  over 
3,000  gross  registered  tons,  and  some  ex¬ 
ceed  5,000  gross  tons  with  crews  of  130 
people  or  more. 

As  in  the  Mothership  Fishery,  there 
has  been  a  major  upgrading  of  the  fleet 
over  the  years.  This  upgrading  has  been 
in  terms  of  size  of  vessels;  power  of  pro¬ 
pulsion  engines;  auid  efficiency  of  fishing 
gear,  navigation  equipment,  and  fish- 
finding  devices.  For  example,  between 
1967  and  1975  the  average  size  of  the  fac¬ 
tory  trawlers  employed  in  the  North  Pa¬ 
cific  Trawl  Fishery  increased  from  about 
1,500  gross  tons  to  over  2,500  tons.  The 
result  of  this  upgrading  has  been  a 
marked  increase  in  the  fishing  power  of 
the  fleet  which  is  not  apparent  when  one 
considers  just  the  numbers  of  vessels 
employed. 

The  landbased  Dragnet  Fishery  (“hok- 
utensen”)  is  similar  to  the  North  Pacific 
Trawl  Fishery  in  that  the  catcher  ves¬ 
sels  operate  independent  of  motherships. 
Vessels  licensed  by  Japan  for  the  Land¬ 
based  Dragnet  Fishery  are  restricted  to 
operating  in  waters  north  of  48'  N  lati¬ 
tude.  east  of  153*  E  longritude.  and  we.8t 
of  170*  W  longitude.  Most  of  the  catch 
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by  this  fishery  is  from  waters  off  Asia 
around  Kamchatka  and  the  northern 
Kuriles.  Under  terms  of  a  bilateral  agree¬ 
ment  between  the  United  States  and 
Japan,  the  catch  in  1975  and  1976  by  the 
Landbased  Dragnet  Fishery  off  Alaska  is 
limited  to  35,000  mt  (all  species)  in  the 
eastern  Bering  Sea  and  8,500  tons  (all 
species)  from  the  Aleutian  Island  area. 
Landbased  dragnet  vessels  in  current  use 
are  mostly  stem  trawlers,  and  limited  by 
the  Japanese  Government  to  a  maximum 
size  of  349  gross  registered  tons. 

Between  1961  and  1968  the  fishing 
power  of  the  Landbased  Diagnet  Fish¬ 
ery  increased  much  more  than  the  3.5 
fold  increase  in  the  nmnber  of  vessels 
would  indicate.  In  the  earlier  years  most 
of  the  vessels  were  less  than  100  gross 
tons  and  employed  Danish  seines.  In  con¬ 
trast,  almost  all  of  the  vessels  are  now 
of  the  350  gross  ton  maximum  size  limit 


and  most  are  stem  trawlers  which  are 
generally  more  efficient  than  Danish 
seiners.  As  remarked  earlier,  vessels  in 
the  Landbased  Dragnet  Fishery  deliver 
their  catches  to  Japan  rather  than  off¬ 
loading  to  refrigerator  transports.  . 

Vessels  are  licensed  separately  by 
Japan  to  employ  longlines  for  harvesting 
bottomfish.  Pacific  halibut  was  a  pri¬ 
mary  target  species  off  Japan’s  longline 
fishery  west  of  175*  W  longitude  in  the 
Bering  Sea  during  the  late  1950’s  and 
early  1960’s  and  east  of  175°  W  longitude 
for  2  years  after  1962,  when  Japan  was  no 
longer  required  to  Abstain  from  fishing 
for  Pacific  halibut  there  under  terms  of 
the  North  Pacific  Convention.  As  Japan’s 
catches  of  halibut  in  the  Bering  Sea  de¬ 
clined,  the  longliners  Increasingly 
switched  to  sablefish  as  the  target  spe¬ 
cies,  first  within  the  Bering  Sea  and  later 
to  the  Gulf  of  Alaska. 


Although  bottomfish  are  the  main  tai'- 
get  of  all  four  kinds  of  Japanese  fishing 
operations  in  the  Bering  Sea,  some  Pa¬ 
cific  herring  also  are  taken  by  each  of  the 
fisheries.  Largest  catches  of  herring  are 
by  the  Mothership  Fishery  and  North 
Pacific  Trawl  Fishery,  but  the  value  of 
herring  caught  by  gillnets  is  greater  than 
the  ccHnparatively  small  catches  would 
suggest  because  the  fish  are  taken  for 
their  valuable  roe  just  prior  to  spawning 
Catches  of  herring  by  the  Landbased 
Dragnet  Fishery  are  so  small  as  to  be 
viewed  as  being  incidental  to  other  target 
species. 

Development  of  the  different  kinds  of 
Japanesese  fishing  operations  in  the 
Bering  Sea  can  be  traced  in  Table  2.  It 
was  not  until  the  late  1960’s  that  other 
than  mothership  operations  became  sig¬ 
nificant,  but  the  Mothership  Fishery  is 
still  the  dominant  operation. 

The  North  Pacific  Trawl  Fishery  began 
in  earnest  in  1968  and  catches  increased 
dramatically  from  about  100,000  mt  In 
that  year  to  almost  one-half  million  t<ms 
In  1971,  just  3  years  later.  The  Landbased 
Dragnet  Fishery  is  very  important  in  the 
western  Pacific  off  Kamchatka  and  the 
Kurile  Islands;  however,  in  the  eastern 
Bering  Sea  the  catches  by  that  fishery 
have  not  exceeded  100,000  tons  In  any 
year.  Fishing  by  the  North  Pacific  Long- 
line-Oillnet  fleet  largely  has  been  In  the 
northeastern  Pacific  Oeecm  (mah^  Gulf 
of  Alaska),  as  reflected  by  the  small 
eatd»es  shown  in  Table  2  for  the  Bering 
Sea. 

During  the  entire  period  1933-1974. 
Japanese  vessels  harvested  a  total  of  14.9 
mUlion  mt  of  bottomfish  and  herring 
from  the  Bering  Sea  and  Aleutian  Island 
regions.  Over  97  percent  of'  the  total  was 
from  the  Bering  Sea  with  less  than  3 
percent  coming  from  the  Aleutian  Island 
region.  By  kind  of  fishing  operation,  the 
Mothership  Fishery  accounted  for  77.1 
percent  of  Japan’s  total  catch  of  bottom- 
fish  and  herring  during  the  period  1933- 
1975,  North  Pacific  Trawl  Fishery  19.0 
percent,  Landbased  Dragnet  Fishery  3.7 
percent,  and  North  Pacific  Longllne- 
Gillnet  Fishery  only  0.2  percent. 

(3)  U.S.S.R.—Jn  1959  the  UB.S.R.  ini¬ 
tiated  winter  fisheries  for  flounders  and 
herring  in  the  eastern  Bering  Sea.  Both 
fisheries  were  at  least  in  partial  response 
to  declining  catches  in  the  Soviet  Far 
East.  Declining  production  frcmi  its  tra¬ 
ditional  herring  and  flounder  fisheries  in 
the  eastern  Berhig  Sea  led  the  U.S.S.R. 
to  seek  other  species  as  well  as  to  send 
parts  of  its  fleet  to  fishing  grounds  to  the 
south  and  east  off  the  United  States  and 
Canada. 

Within  the  Bering  Sea,  the  most  sig¬ 
nificant  recent  event  has  been  the  entry 
of  the  U.S.SJI.  into  the  fishery  for  wall¬ 
eye  pollock  which  was  initiated  by  Japan. 
The  first  Soviet  catch  of  walleye  pollock 
was  reported  in  1969  when  27,000  mt  were 
taken.  The  Soviet  fishery  for  pollock 
thereafter  assumed  increasing  impor¬ 
tance,  exceeding  300,000  mt  in  1974. 
Other  bottomfish  which  have  been  sought 


Table  2. — Number  of  vessels  in  Japanese  fisheries  and  their  catches  from  the  Bering  Sea 
and  Aleutian  Island  region  in  thousands  of  metric  tons.  Years  19SS-70  are  calendar 
years;  years  1971-76  are  from  Nov.  1  of  preceding  year  to  Oct.  SI  of  indicated  year. 
Differences  between  catches  shown  here  for  the  years  1971-74  ond  those  in  table  1  are 
due  to  use  of  calendar  years  in  table  1  and  “fishing  years”  here 

1933  1934  1935  1936  1937  1940  1941  19.54  1955  19.56  1957  1958  1959  1960  1961 


Motb«  ship: 

Nomber  of  mothw 

ships.. . . . 

NoiDDer  of  catcher 

vessels,, _ _ 

%h  catch . 

Hhrrlng  catch . . 

North  Pacide  Trawl: 
Number  of  Independ¬ 
ent  trawlers  * _ 

Bottom  fish  catch . . 

Haring  catch . 

North  Pacific  longUnc- 
glllnet: 

Number  of  longline- 

gillnet  vessels  > . 

Bottom  fish  catch . 

Herring  catch . 

Land-based  dragnet; 

Number  of  vessels » - 

Bottom  fish  catch . 

Herring  catch... . . 

Total  catch  by  ail  gear: 

Bottom  fish . 

Herring 


29  68  189 
48  160  449 

. .  + 


372 

539 

74 


15  29  27  43  10  12  12  15 


48  162  449  540 

.  74 


1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971  ‘ 

1972  « 

1973  ‘ 

1974* 

ktolhei  ship; 

Number  of  mother 

ships . . 

Num^r  of  catchw 
vessels . . . 

23 

19 

14 

13 

14 

14 

12 

11 

10 

11 

10 

10 

10 

290 

254 

202 

172 

159 

172 

167 

172 

137 

161 

144 

121 

134 

Bottom  fish  catch . 

Herring  catch . 

471 

10 

226 

32 

339 

43 

3-26 

36 

390 

28 

705 

33 

774 

23 

818  1, 180  \ 
12  11  < 

1,233  1 

}  1,287 

1  1,099 

1  950 

North  Pacific  trawl: 
Number  of  independ¬ 
ent  trawlers '.. . 

2 

2 

2 

2 

2 

42 

42 

42 

'42 

42 

42 

42 

42 

Bottom  fish  catch . 

6 

10 

16 

14 

11 

93 

204 

243  1 

493  1 

22 

)  an-’ 

1  M1.5 

Herring  catch — . 

North  Pacific  longline- 
gillncl: 

Number  of  longline- 
giilnct  vessels  > . 

22 

21 

22 

22 

21 

16  ( 

22 

22 

22 

22 

Bottom  fish  eatch - 

1 

1 

1  } 

]  4 

\  6 

Herring  eatch _ 

Laiid-ba^  dragnet: 
Number  of  vessels  • — 

70 

93 

103 

126 

172 

173 

184 

1 

182 

1  1 

182 

182 

I  ^ 

182 

1 

182 

1 

183 

Bottom  fish  catch . 

Herring  catch . . 

Total  catch  by  all  gear; 

2 

4 

8 

11 

16 

34 

-1- 

50 

1 

50 

1 

69 

}  « 

1  66 

}  W 

Bottom  fish . - . 

Herring-. . . . 

479 

10 

238 

32 

357 

43 

353 

36 

420 

28 

750 

33 

918  lots  1.480  1 
45  M  28  j 

1.601 

)  1.9» 

}  1.771 

]l,551 

>  Number  of  vessels  licensed  to  fish  east  of  170°  longitude  and  north  of  10*  N.  latltade,  which  Indudes  inters  to 
the  east  and  south  of  the  Bering  Sea.  „  , 

*  Licensed  to  &b  in  Bering  Sea  and  to  south  and  east  off  the  United  Btateo  and  Canada.  Comparatively  little 
fishing  was  done  by  this  fleet  in  the  Bering  Sea. 

»  Number  of  vessels  licensed  lor  eastern  and  western  North  Paefle.  Numbers  that  fished  in  Boring  Sea  are  un¬ 
known  but  wae  only  a  fraction  of  those  licensed. 

*  Combined  bottom  fish  and  herring  catch. 

»  Not  available. 
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by  the  Soviets  in  the  Bering  Sea  include 
Pacific  ocean  perch,  sablefish.  Pacific 
cod,  and  grenadiers,  "^e  fishery  for  gren¬ 
adiers  is  a  comparatively  recent  develop¬ 
ment  in  deeper  waters  than  the  other 
species  of  bottomfish  are  generally  taken. 

As  for  Japan,  the  catches  of  bottom- 
fish  by  the  U.S.S.R,  from  the  Aleutian 
Island  area  have  been  much  smaller  than 
from  the  Bering  Sea.  In  terms  of  relative 
importance,  however,  the  Aleutian  Island 
area  has  contributed  a  larger  fraction  of 
the  Soviet  catch  (11  percent  of  the  com¬ 
bined  Bering  Sea-Aleutian  Island  total 
during  1959-1975)  than  the  Japanese 
catch.  The  main  target  of  the  Soviet  fish¬ 
ery  around  the  Aleutians  was  rockfish 
(mainly  Pacific  ocean  perch)  until  recent 
years  when  their  declining  abundance 
led  to  a  diversion  to  other  species,  such 
as  walleye  pollock,  Atka  mackerel  iPleu- 
rogrammus  monopterygius) ,  and  grena¬ 
diers.  Soviet  catches  from  the  combined 
Bering  Sea-Aleutian  area  during  the  pe¬ 
riod  1959-1975  are  shown  in  Table  1. 

Whereas  Japan  uses  trawls,  Danish 
seines,  longlines,  and  gillnets  for  harvest¬ 
ing  bottomfish  and  herring,  all  of  the 
Soviet  catch  is  taken  by  trawls.  Soviet 
trawlers  are  either  side  trawlers  or  fac¬ 
tory  stem  trawlers  (Hitz,  1968).  Three 
classes  of  side  trawlers  have  been  used. 
Smallest  and  oldest  of  the  side  trawlers 
is  the  SRT  class  of  265-335  gross  tons 
and  a.  crew  of  22-26.  Next  largest  of  the 
side  trawlers  is  the  SRTR  class  of  re¬ 
frigerated  medium  trawlers  of  505-630 
gross  tons  and  a  crew  of  26-28.  Largest 
of  the  refrigerated  side  trawlers  is  the 
SRTM  class  of  around  700  gross  tons 
with  a  crew  of  about  30.  In  recent  years 
a  new  class  of  stem  ramp  trawler,  ap¬ 
parently  designed  as  an  improvement  on 
the  SRTM,  has  appeared  off  Alaska. 
These  vessels,  known  as  SRTK’s  are 
about  775  gross  tons  and  reportedly  have 
the  same  basic  hull  and  general  machin¬ 
ery  below  decks  as  SRTM’s  but  above 
deck  are  redesigned  for  more  efficient 
trawling  over  the  stem.  Factory  stern 
trawlers  are  the  largest  and  increasingly 
common  kind  of  catcher  vessel  employed 
by  the  U.S.S.R.  The  so-called  BMRT  has 
been  the  most  common  factors’  stern 
trawler  and  is  of  3,170  gross  tons  with  a 
crew  of  about  90.  A  new  class  of  factory 
stem  trawlers,  the  RTM,  has  come  into 
increasing  use.  It  is  of  tlie  same  general 
size  as  a  BMRT  but  has  the  advantage 
of  a  larger  deck  area  aft  for  handling 
gear  and  fish.  Several  new  classes  of 
“supertrawlers”  have  been  scheduled  for 
serial  production  by  the  U.S.S.R.  They 
will  be  from  4,000  to  5,500  gross  tons,  up 
to  7,000  horsepower,  and  with  double 
the  daily  fish  production  and  freezing 
capacity  of  the  factory  stem  trawlers 
now  being  used  by  the  Soviets. 

The  U.S.SJI.,  perhaps  more  than  any 
other  nation,  relies  on  the  expeditionary 
or  flotilla  concept  in  its  fishing  opera¬ 
tions.  This  involves  the  d^oyment  of  a 
variety  of  vessels  in  close  support  of  its 
catcher  fleet.  Support  vessels  include 
factoryships  for  receiving  and  processing 
catches;  refrigerator  transports  to  re¬ 
plenish  stores  aboard  the  catcher  vessels 


and  transport  their  catches  to  the  home¬ 
land;  oil  tankers;  personnel  ti^nsports: 
tugs;  patrol  vessels;  and,  occasionally, 
even  hospital  ships.  The  refrigerator 
transports  are  of  varied  sizes  with  some 
upwards  of  200  meters  in  length  and 
25,000  gross  tons  or  more.  A  large  re¬ 
frigerator  transport  of  25,000  tons  has  a 
hold  capacity  to  store  about  12,000  tons 
of  frozen  products — which  is  equivalent 
to  the  capacity  loads  of  about  13  BMRT’s 
or  RTM’s,  or  6  to  8  of  the  new  super- 
trawlers  recently  ordered  into  pro¬ 
duction. 

The  Soviets  rely  more  heavily  on  sup¬ 
port  vessels  than  does  Japan.  This  ap¬ 
pears  to  be  mainly  because  the  catches 
are  not  processed  to  as  great  an  extent 
aboard  Soviet  vessels  as  aboard  Japa¬ 
nese  vessels.  Aboard  Japanese  vessels  the 
catches  are  typically  processed  into  “suri- 
mi”  (minced  flesh) ,  fillets,  and  fish  meal; 
a  smaller  proportion  of  the  catch  is 
frozen  in  the  round  or  in  a  headed  and 
eviscerated  form  than  on  Soviet  vessels. 
The  more  highly  processed  Japanese 
products  occupy  less  space  aboard  the 
catcher  vessels,  which  means  they  do 
not  have  to  linload  as  frequently  as 
Soviet  vessels;  hence  there  is  less  need 
for  refrigerator  transports  to  be  used 


in  support  of  Japanese  fishing  operations 
than  for  Soviet  operations. 

As  was  remarked  to  be  the  case  for 
Japan,  there  also  has  been  a  substantial 
increase  in  the  fishing  power  of  the 
Soviet  fleet.  In  Table  3  the  niunbers  of 
Soviet  vessels  sighted  by  NMFS  person¬ 
nel  off  Alaska  during  the  period  1963- 
1974  are  show’n  along  with  their  equiva¬ 
lent  gross  tonnages.  A  great  increase  in 
Soviet  fishing  power  off  Alaska  is  shown 
by  the  shift  within  the  side  trawler  clas.s 
from  the  use  of  smaU  SRT’s  to  large 
SRTM’s  and  the  increasing  deploj’ment 
of  large  factory  stem  trawlers.  Factory 
stern  trawlers  now  comprise  over  one- 
third  of  the  Soviet  cather  fleet  off  Alaska 
compared  to  only  about  9  percent  of  the 
fleet  in  1963-1965.  The  gross  tonnages 
for  the  combined  classes  of  vessels  are 
better  measures  of  the  fishing  power 
than  just  the  number  of  vessels.  As  can 
be  seen  from  Table  3,  the  gross  tonnage 
and,  hence  relative  fishing  power  of  the 
Soviet  fleet,  increases  from  an  average 
level  of  160,000  gross  tons  in  1963-1965 
to  an  average  level  of  514,000  gross  tons 
in  1972-1974.  The  figures  in  Table  3  are 
for  all  waters  off  Alaska  but  are  indica¬ 
tive  of  the  general  situation  which  has 
occurred  within  the  Bering  Sea. 


Table  3. — Xiimher  and  equivalent  gross  registered  tonnage  of  different  Soviet  catcher  vessels 
sighted  off  Alaska,  1963-74-  Sightings  were  by  NMFS  personnel  and  do  not  include 
repeated  sightings  of  the  same  vessels.  Observations  not  extensive  enough  fb  provide  com¬ 
parative  numbers  in  1959-62  and  unavailable  for  1975 


Yiar 

side  trawlers 

Factory  stern  trawlers 

Equivalent 
gross  tons,  all 
classes 

SRT 

SRTR 

SRTM  SRTK 

Total 

BMRT 

RTM 

Total 

1963 _ 

1.55 

7  . 

162 

10 

1 

11 

79,000 

1964 _ _ 

237 

12 _ 

258 

2S 

1 

29 

167,000 

196.5 . . 

3.30 

11 

25 . . 

.366 

•A 

.39 

233,000 

1966 . . 

24H 

«l 

44 . . 

.301 

42 

4 

46 

245,  OOtt 

1;I6T . . 

191 

7 

66 _ 

264 

.5;t 

4 

.57 

279,000 

1968 _ _ _ 

97 

5 

90 . 

192 

71 

74 

324,000 

1969 . 

W 

127  . . 

202 

79 

t'l 

85 

377,000 

1970..  . 

11 

144 _ 

■220 

147 

♦) 

1(« 

447, 000 

1971 _ 

7 

102  2 

20:5 

102 

5 

107 

438, 000 

1972 . 

HI 

i) 

161  7 

28.5 

100 

11 

111 

497, 000 

1973 _ 

7 

1.5,5  9 

196 

105 

1.5 

120 

498,  OINI 

1974 _ _ 

25 

* 

174  8 

214 

117 

14 

131 

546,000 

United  States,  it  has  been  necessary  to 
estimate  catches  by  its  fleets  from  obser¬ 
vations  made  by  personnel  of  the  Law 
Enforcement  Division,  NMFS. 

Fishing  by  other  nations  in  the  eastern 
Bering  Sea  has  been  limited  to  explora¬ 
tory  probes  by  Taiwan  and  Poland.  One 
Taiwanese  stern  trawler  made  three  trips 
between  December  1974  and  May  1975 
with  a  catch  target  of  2,250  mt.  Taiwan 
has  not  provided  the  United  States  with 
statistics  on  its  fishing  operations.  Po¬ 
land  has  reported  to  the  United  States 
that  one  of  its  factory  trawlers  caught 
393  tons  of  bottomfish  in  the  eastern 
Bering  Sea  in  1973. 

D.  IMPACTS  ON  DOMESTIC  FISHERY 

The  kinds  of  impacts  on  domestic  fish¬ 
eries  have  been  much  the  same  from  the 
distant-water  fleets  of  all  nations.  Im¬ 
pacts  have  included  the  interferences 
with  or  destruction  of  longline  and  pot 
gear  employed  by  United  States  halibut 
and  crab  fishermen,  pre-emption  of  fish¬ 
ing  grounds  by  the  large  foreign  fleets, 
and  the  reduction  in  abundance  of  spe- 


(4)  Other  Nations. — The  first  com¬ 
mercial  fishery  by  South  Korea  was  in 
1967  when  a  refrigerator  transport  ac¬ 
companied  by  eight  pair  trawlers  was  de¬ 
ployed  to  the  eastern  Bering  Sea.  These 
vessels  fished  for  less  than  1  week  and 
only  caught  an  estimated  100  tons  of 
walleye  pollock.  The  size  of  South 
Korea’s  fishing  operations  w’as  increased 
in  subsequent  years  and,  by  1974,  con¬ 
sisted  of  two  factoryships — accompanied 
by  a  fieet  of  29  dependent  trawlers  and 
eight  longliners,  whose  catch  was  esti¬ 
mated  to  be  40,000  mt  of  bottomfish. 
mostly  walleye  pollock,  but  including 
about  3,000  tons  of  sablefish  and  200  tons 
of  herring.  Catches  were  smaller  in  1975 
because  of  declines  in  demand  and  prices 
for  fish  coupled  with  increased  operating 
costs.  However,  South  Korea  has  an¬ 
nounced  its  intention  to  increase  its  har¬ 
vest  of  walleye  pollock  from  the  eastern 
Bering  Sea  in  1976  more  than  100,000  mt 
over  the  1975  level.  Because  South  Korea 
has  yet  to  provide  the  United  States  with 
statistics  OB  its  fishing  operations  off  the 
Bering  Sea  and  Pacific  coasts  of  the 
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cies  of  eurrwt  or  potential  interest  to 
UJ3.  fishermen. 

llie  Impact  on  stocks  of  fish  of  cur¬ 
rent  interest  to  United  States  fishermen 
have  been  largely  confined  to  halibut  and 
crab.  Purposeful  and  Incidental  catches 
of  Pacific  halibut  by  the  foreign  fisheries 
have  contributed  to  a  large  decline  in 
that  resource,  with  serious  economic 
consequences  to  United  States  and  Cana¬ 
dian  setline  fishermen.  In  the  Bering 
Sea,  the  halibut  catch  by  trawls  gener¬ 
ally  is  Incidental,  but  the  Japanese  land- 
based  dragnet  fishery  occasionally  tar¬ 
gets  on  halibut.  The  total  halibut  catch 
by  foreign  trawl  fleets  in  the  Bering  Sea 
Increased  throughout  the  1960’s  and 
peaked  at  an  estimated  11,519  mt  in  1971. 
The  trawl  catch  declined  during  1972- 
1974,  and  a  further  decline  is  expected  in 
1975-1976  as  a  result  of  trawl  closures 
agreed  to  by  Japan  and  the  U.S.S.R. 
About  100  million  snow  (Tanner)  crabs 
(.Chionoecetes  sp.)  mostly  of  subcom¬ 
mercial  sizes,  are  estimated  by  United 
States  and  Canadian  observers  to  be 
taken  annually  as  a  by-catch  in  Japan’s 
Bering  Sea  fishery  for  bottomfish.  Most 
of  the  Juvenile  snow  crab  die  even  when 
they  are  returned  to  sea.  An  evaluation 
of  the  impact  on  the  United  States  crab 
fishery  of  these  large  incidental  catches 
must  await  knowledge  of  the  rate  of  nat¬ 
ural  mortality  in  order  to  calculate  how 
many  would  have  been  available  for  cap¬ 
ture  as  adults  in  the  United  States  crab 
fishery  if  they  had  not  been  killed  by 
Japan’s  trawl  fisheries. 

Among  the  major  concerns  voiced  by 
UB.  fishermen  has  been  the  possibility 
that  foreign  trawlers  catch  many  salmon 
<rf  UB.  origin.  Only  a  few  salmon  have 
been  observed  in  hundreds  of  trawl  hauls 
examined  by  UB.  observers  aboard  Japa¬ 
nese  vessels  trawling  in  the  Bering  Sea 
In  spring,  siunmer,  and  fall.  Considerably 
more  salmon,  as  high  as  150  fish  per  ves- 
Bd.  per  month,  have  been  observed  dur¬ 
ing  trawling  in  winter  along  the  100 
meter  Isobath  from  Unimak  Island  along 
the  shelf  north,  and  west  to  about  161* 
N  latitude  in  the  eastern  Bering  Sea.  The 
vast  majority  of  the  salmon  observed 
have  been  chlnook  salmon  iOncorhyn- 
chus  Uhawytscha) ,  with  only  cme  or  two 
chum  salmon  (O.  keta)  seen  out  of  a 
total  of  perhaps  400  fish  observed. 

The  foreign  fisheries  of  the  eastern 
Bering  Sea  and  Aleutian  Island  area 
have  impacted  both  Indirectly  and  di¬ 
rectly  cm  the  populations  of  marine 
manunals.  A  direct  impact  has  been  the 
Increasing  frequency  ^at  northern  fur 
seals  iCallorhinus  wsinris)  (m  the  Pribi- 
k>f  Islands  have  been  observed  to  have 
scraps  of  fish  netting,  plastic  wre^ping 
bands,  and  other  debris  around  ttielr 
necks  or  otherwise  entangled  on  their 
bodies.  Mosi  of  the  material  must  have 
been  lost  or  deliberately  discarded  by  the 
large  foreign  fishing  fleets.  Deaths  of 
smne  fur  seals  are  known  to  luve»  re¬ 
sulted  frcnn  entangling  In  such  materials, 
but  the  total  Impact  cannot  yet  be  eval¬ 
uated.  An  Indirect  Impact  of  the  fisher¬ 
ies  wofuld  be  In  cmnpetlng  for  some  of 
^  ^  same  species  of  fish  and  ^ellfish  used 


as  food  by  the  ncxthem  fur  seal  and 
other  marine  mammals. 

Among  the  many  qiecles  of  bottom- 
fish  present  In  the  Bering  Sea  only  Pa¬ 
cific  halibut  Is  now  sought  by  United 
States  fishermen.  Ihere  are  many  rea¬ 
sons  for  this  anomalous  situaticm,  includ¬ 
ing  distance  from  United  States  markets 
and  processing  plants,  but  a  contributing 
factOT  has  been  that  foreign  fishing  had 
reduced  stock  densities  of  most  of  the  de¬ 
sirable  species  to  levels  where  they  no 
longer  are  capable  of  sdelding  catch  rates 
at  which  United  States  fishermen  can  af¬ 
ford  to  fish.  The  early  foreign  fisheries 
operated  at  high  catch  rates  as  a  result 
of  fishing  on  previously  unijtilized  stocks. 
The  effect  of  these  high  catch  rates  was 
to  subsidize  some  of  the  costs  required  to 
develop  the  foreign  harvesting  and  proc¬ 
essing  technology  for  utiliizing  the  re¬ 
sources.  United  States  industry  will  not 
have  the  same  advantage  unless  foreign 
fishing  is  reduced  or  stopped  for  a  period 
of  several  years  to  allow  the  stocks  to  re¬ 
build  to  higher  levels  of  abundance. 

Whereas  the  kinds  of  impacts  (mu  do¬ 
mestic  fisheries  have  been  much  the  same 
from  the  distant-water  fleets  of  all  na- 
ti<ms,  the  degree  of  impact  has  been  dif¬ 
ferent  between  nations.  'This  can  be  at¬ 
tributed  to  several  factors.  Including  dif¬ 
ferences  in  the  size  of  the  fishing  and 
support  operations  by  each  nation;  spe- 
oies  sought;  fishing  gear  and  techniques 
used;  and  whether  or  not  fisheries  agree¬ 
ments  have  been  signed  with  the  United 
States  and,  if  so,  how  well  the  agreements 
have  been  complied  with. 

Greatest  Impact  from  the  standpoint 
of  size  of  operations  has  been  by  Japcui, 
followed  by  the  U.S.S.R. — with  South  Ko¬ 
rea  a  distant  third  and  all  other  nations 
causing  far  less  impact.  Although  Japan 
and  the  U.S.S.R.  have  tended  to  target 
on  the  same  general  species,  the  greater 
use  of  midwater  trawling  by  the  U.S.SJR. 
(and  the  U.S.S.R.’s  tendency  to  seek  cer¬ 
tain  species,  such  as  grenadiers,  in  deep 
water)  prob^ly  has  resiUted  in  a  propor¬ 
tionately  smaller  Soviet  by-catch  of  hali¬ 
but  and  king  crab  (Paralithodes  eamts- 
chatica) .  the  species  of  most  c<mcem  to 
United  States  fishermen.  On  the  other 
hand,  it  appears  from  observations  by 
NMFS  Law  Enforcem^t  personnel  that 
the  Soviets  frequently  imder-report  their 
catches  of  bottomfish  which  means  that 
the  by-catch  of  halibut  may  be  greater 
than  Inferred  from  official  Soviet  statis¬ 
tics. 

The  degree  of  compliance  of  Soviet 
vessels  to  agreements  with  the  United 
States  is  much  more  difficult  to  evaluate 
than  for  Japan.  Japan  has  agreed  not  to 
retain  trawl-caucdit  halibut  east  of  175* 
W  longitude  exc^  in  Intmiational 
North  Pacific  Fisheries  C^xnmlsslon 
(INPPC)  Area  D  when  they  may  be  re¬ 
tained  during  a  short  period  in  the 
spring.  United  States  and  Canadian  per¬ 
sonnel  are  allowed  oa  some  J^>anese 
vess^  to  routing  observe  operations 
and,  in  effect,  evaluate  the  compliance  or 
non-cmnpliance  with  the  agreements. 
The  UBBB.  has  not  agreed  to  refrain 
from  fishing  for  Paclfle  halibut  but  says 


Its  vessels  do  not  target  on  halibut  or 
take  many  as  a  by-catch.  Few  United 
States  or  Canadian  observers  have  been 
allowed  on  Soviet  vessels  to  check  these 
stat^nents  and,  on  the  few  occasions 
they  were  permitted  aboard  Soviet  vessels 
in  the  Bering  Sea,  felt  that  the  activities 
were  research  in  character  and  there¬ 
fore  not  representative  of  commercial 
operations. 

Overfishing  is  the  most  difficult  of  all 
impacts  to  evaluate,  particularly  in  re¬ 
gard  to  those  nations  which  do  not  pro¬ 
vide  the  United  States  with  any  statistics 
on  their  fishing  operations  or  those  na¬ 
tions  providing  statistics  of  limited 
usefiilness.  Although  vessels  from  South 
Korea  first  began  fishing  in  the  Bering 
Sea  in  1967,  no  statistics  had  been  pro¬ 
vided  to  the  United  States  on  its  opera¬ 
tions  to  the  time  of  this  writing  (J\ily 
1976) ,  nor  has  Taiwan  provided  any  data 
on  its  catches.  The  U.S.S.R.  h^an  fishing 
in  the  Bering  Sea  in  1959,  but  only  began 
providing  the  United  States  with  catch 
and  effort  data  in  1967.  Japan  has  fur¬ 
nished  us  with  catch  records  frran  the 
incepticm  in  1954  of  Its  post-World 
War  n  fishery  in  the  Bering  Sea.  Statis¬ 
tics  provided  to  the  United  States  by 
Japan  have  be^  among  the  most  detailed 
and  useful  that  are  compiled  by  any  na¬ 
tion  in  the  world. 

For  lack  of  adequate  statistics  on 
catches  and  fishing  effort  from  all  na¬ 
tions  participating  in  the  Bering  Sea 
fisheries  for  bottomfish  and  herring.  It 
has  been  difficult,  and  for  some  species 
impossible,  to  adequate  assess  the  ef¬ 
fects  of  fishing.  This  situation  has  been 
aggravated  by  the  pulse  nature  ot  the 
distant-water  fisheries  which  have 
tended  to  generate  massive  fishing  effort 
on  localized  stocks  and  thereby  rapidly 
reduce  their  abundance.  United  States 
investigators  often  have  not  been  aware 
that  this  process  was  occiurlng  until 
after  the  foreign  fleets  had  abandoned 
their  operations  to  move  on  to  other 
stocks,  ipecles,  or  fishing  grounds.  Some 
improv«nent  has  occurred  In  recent 
years  with  the  incorporation  of  safe¬ 
guards  into  the  fisheries  agreem^ts  with 
Japan  and  the  UBB.R.  in  the  nature  of 
quotas  on  the  catches  of  srane  species, 
provisions  not  to  target  on  other  species, 
as  well  as  certain  time-area  and  gear 
restrictions. 

E.  REGULATORY  HISTORY  AND  VIOLATIONS 

(1)  Fishery  Restrictions. — (a)  United 
States.  Fishery  restrictions  cm  UB.  na¬ 
tionals  are  those  established  by  the  State 
of  Alaska  and  those  promulgated  by  the 
Intematolnal  Pacific  Halibut  Commis¬ 
sion  (IPHC),  for  the  taking  of  Pacific 
halibut.  The  State  of  Alaska  requires  idl 
commercial  fishermen  landing  any  spe¬ 
cies  of  fish  or  shellfish  In  Alaska  to  pos¬ 
sess  a  commercial  fishing  license  and  the 
captain  or  operator-owner  of  an  fishing 
vessels  are  required  to  license  their  ves- 
s^  and  the  fishing  gear  employed.  Buy¬ 
ers  are  required  to  keep  recOTds  ot  each 
purchase  and  show  the  number  and  name 
of  ttie  vessel,  ttie  State  Deense  number 
of  the  vessd,  date  of  Uuufing,  pounds 
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purchased  or  each  species,  statistical  area 
in  which  the  fish  were  caught,  and  the 
kind  of  gear  used  in  taking  the  fish.  Tliere 
are  no  other  substantive  regulations  by 
the  State  of  Alaska  on  the  taking  of 
bottomfish,  other  than  Pacific  halibut,  in 
the  Bering  Sea  and  Aleutian  Island  area. 

Restrictions  by  the  IPHC  on  the  taking 
of  Pacific  halibut  pertain  to  licenses,  gear, 
size  limits,  seasons,  closed  nursery 
grounds,  and  catch  quotas.  Licenses  is¬ 
sued  by  the  IPHC  are  required  for  all 
vessels  fishing  for  halibut  except  tliose 
less  than  5  net  tons  or  vessels  wliich  use 
hook  and  line  gear  other  than  setlines. 
As  regards  both  commercial  and  sport 
gear,  only  hook  and  line  gear  is  author¬ 
ized  by  the  IPHC  for  the  taking  of  hali¬ 
but. 

(b)  Foreign  nations.  The  two  kinds  of 
fisherj-  restrictions  placed  on  foreign  na¬ 
tions  have  been:  (1)  U.S.  law  estab¬ 
lishing  a  12-mile  contiguous  fishing  zone 
(CFZ)  within  which  all  foreign  fishing 
and  activities  in  support  of  fishing  are 
prohibited.  This  law  was  approved  on 
October  14,  1966.  Prior  to  then  foreign 
fishing  was  prohibited  within  U.S.  terri¬ 
torial  waters  which  extend  three  miles 
from  shore. 

Enforcement  of  the  CFZ  and  terri¬ 
torial  waters  is  accepted  by  nations  fish¬ 
ing  off  the  U.S.  as  a  U.S.  right  and  re- 
sponsibihty. 

(2)  Provisions  contained  in  bilateral 
and  other  agreements  signed  by  foreign 


nations  with  the  U.S.  These  provisions 
usually  have  been  agreed  to  through  a 
negotiating  process  in  which  concessions 
have  been  made  by  foreign  governments 
to  UB.  fishery  interests  in  exchange  for 
concessions  granted  by  the  U.S.  to  the 
fishery  interests  of  other  nations.  Con¬ 
cessions  granted  by  the  U.S.  have  been 
in  the  nature  of  permission  to  fish  or 
carry  out  activities  in  support  of  fish¬ 
ing  at  certain  times  and  places  within 
the  CFZ.  Concessions  granted  by  foreign 
nations  have  been  in  the  form  of  agree¬ 
ment  not  to  fish  at  certain  times  and 
places  on  the  high  seas  outside  the  CFZ, 
not  to  terget  on  certain  species,  and  not 
to  exceed  certain  levels  of  oatch  (catch 
quotas > . 

Enforcement  of  the  provisions  of  bi¬ 
lateral  and  other  agreements  and  the 
penalties  imposed  for  violations  is  the 
responsibility  of  the  individual  nations. 
For  example,  the  U.S.S.R.  is  responsible 
for  enforcing  and  imposing  penalties  <mi 
its  owm  nationals  for  violations  of  provi¬ 
sions  relating  to  fishing  activities  on  the 
high  seas,  outside  the  U.S.  CFZ. 

Several  restrictions  on  foreign  nations 
in  f.ie  form  of  catch  quotas  and  area¬ 
time  closures  have  been  in  effect  in  the 
eastern  Bering  Sea  and  Aleutian  Island 
region  in  recent  years.  Annual  catch 
quotas,  in  metric  tons,  for  Japanese  and 
Soviet  fisheries  for  1974-1976  are  fol¬ 
lows: 


Area  and  fishery 


Species  IfVTS  1974  1975-76 


Japan 


Eastern  Bering  Sea  niottier  ship— North  Pacific  trawl..  Pollock - - - 

Ground  fish  other  than 
pollock. 

Tlerring . - . - 

North  Pacific  long-line  gill  net . Herring.- . — . 

Land-based  dragnet _ _ Ground  fish  (all  species).. 

Aleutian  region: 

Mother  ship — North  Pacific  trawl,  and  Long-line  Pacific  Ocean  perch - 

gill  net.  Sablefish . . . 

Land-based  dragnet..!.— . . . .  Ground  fish  (all  species) . . 


l,o00,(X)0  1,300,0(X)  1,100,000 

..._ .  160,000 

'  (33,0001  »  (33,000)  15,000 

>(4,600)  >(4,600)  3,000 

. .  35,000 

.  9.600 

. . .  1,200 

. . .  8.500 


U.S.8.R. 


Eastern  Bering  Sea. 


Aleutian  region. 


Flatfish _ 

Pollock . 

Herring _ 

Other  species. 

Uockfisn _ 

Other  species. 


100,000 


0 

2iaooo 
saooo 
12a  000 
12,000 
16,000 


•  1969  level. 

>  1971  level. 

>  Included  iu  other  species. 

Area-time  closures  cmTently  in  effect 
for  Japanese  and  Soviet  trawl  fisheries 
in  the  southeastern  Bering  Sea  are  shown 
in  Figures  1  and  2.  Other  provisions  re¬ 
lating  to  Japanese  and  Soviet  fisheries 
are  shown  in  Figures  3  and  4. 

Restrictions  on  fishing  by  Polish  ves¬ 
sels  in  the  eastern  Bering  Sea  and  Aleu¬ 
tian  Island  region  are  shown  in  Figure  5. 

*  Major  provisions  of  the  U.S.  fisheries 
agreement  with  South  Korea  are  shown 
in  Figure  6. 

No  official  fisheries  agreements  have 
been  signed  with  Taiwan. 

(2)  Violations  and  Gear  Losses — ^Vio¬ 
lations  and  gear  losses  off  Alaska  can  be 


categorized  as  (1)  violations  of  interna¬ 
tional  agreements.  (2)  violations  of  U.S. 
waters  and  continental  shelf  resources, 
and  (3)  losses  of  crab  pots  and  halibut 
skates  to  foreign  fisheries.  For  conven¬ 
ience  these  violations  and  gear  losses  are 
summarized  below  according  to  nation. 
Not  included  in  the  following  summaries 
are  violations  by  foreign  vessels  fishing 
for  crab,  shrimp,  or  salmon,  which  will 
be  discussed  in  the  preliminary  manage¬ 
ment  plans  for  those  fisheries. 

A  summary  of  violations  of  U.S.  wa¬ 
ters  and  continental  shelf  resources  is 
provided  in  Table  4. 
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-Area-time  closures  and  restrictions  for  Japanese- trawl  fisheries  in  southeastern  Bering 
Sea,  effectlye  through  December  31,  1976. 
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effective  through  December  31,  1976 


Gulf  of  Alaska,  effective  through  December  31,  1976. 


Figure  6. -Provisions  of  the  United  States-RepuMIc  Of  Korea  fisheries  Agreement  effective  througl 
December  12,  1977. 
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Table  4. — Number  of  documented  viola¬ 
tions  by  foreign  vessels  of  U.S.  waters 
and  continental  shelf  resources  in  the 
Bering  Sea  and  Aleutian  Islands,  1961- 
Apra  1976 

Number  of 

Nat  ion :  violations 

U.S.S.R  _  3 

Japan _  H 

South  Korea _ _ 

Taiwan  _ _ 

Canada  - 1 


Total  _ _ -  15 

As  may  be  seen  in  the  preceding  table, 
Japan  accounted  for  11,  or  74  percent, 
of  the  documented  violations.  Consider¬ 
ing  the  large  size  of  its  fishing  operations, 
only  three  violations  by  the  Uj3.S.R.  Is  a 
surprisingly  small  niunber.  The  11  viola¬ 
tions  by  Japan  consisted  of  6  CFZ  viola¬ 
tions  by  trawlers  fishing  for  groundfish 
in  Aleutian  Island  waters,  2  CFZ  viola¬ 
tions  by  longliners  fishing  for  sablefish 
in  Aleutian  Island  waters,  and  1  viola¬ 
tion  by  a  trawler  retaining  king  crab  in 
violation  of  the  c<xitlnental  sh^  re¬ 
source  provision.  Two  of  the  three  vlola- 
tions  by  the  U.S.SJl.  were  of  the  CFZ  by 
trawlers  fishing  for  groundfish  in  Aleu- 
tian  Island  waters;  the  other  was  a  CFZ 
violation  in  Norton  Sound  in  sunx>rt  of 
the  Soviet  herring  finery.  The  single 
violation  by  Canada  was  a  longliner  fish¬ 
ing  in  U.S.  territorial  waters. 

A  summary  of  the  violations  of  inter¬ 
national  agreements  is  provided  in  Table 
5. 

Table  5. — Number  of  documented  viola¬ 
tions  of  international  agreements  by 
foreign  vessels,  Bering  Sea  and  Aleu¬ 
tian  Islands,  1961- AprU  1976 

Number  of 

Nation :  violations 

U.S.S.R. _ _ 1  6 

Japan _  2 

Canada  _  2 


Total  _ _ - .  10 

The  six  violations  by  the  n.S.S  Jl.  were 
trawling  In  the  Unimak  pot  sanctuary. 
The  two  violations  by  Japan  were  for 
possession  of  Pacific  halibut  by  a  Irnig- 
liner  in  an  area  closed  to  halibut  fishing 
and  for  retention  of  halibut  by  a  trawler. 
Both  violations  by  Canadian  vessels  were 
for  longllnlng  for  Pacific  halibut  in  closed 
areas  or  seasons. 

The  numbers  of  U.S.  crab  pots  reported 
as  having  been  lost  to  foreign  fishing 
vessels  are  summarized  in  Table  6  ac¬ 
cording  to  nation. causing  the  losses. 

Table  6. — Number  of  U.S.  crab  pots  re¬ 
ported  lost  in  Bering  Sea  and  Aleutian 
Island  to  foreign  vessels,  1963-April 
1976 

Number  of 


Nation  causing  loss:  pots  lost 

U.S.S.R. . . 107 

Japan _  31 

South  Korea _  30 

Unknown  _ 1 168 


>  Including  85  beUeved  lost  to  Soviet  ves¬ 
sels,  19  to  Japanese  vessels,  and  2  to  Japanese 
or  South  Korean  vessels. 

As  can  be  seen  from  Table  6,  Soviet 
vessels  have  accounted  for  a  very  high 
proportion  of  the  losses  (tf  U.S.  crab  pots 


in  both  the  Bering  Sea  and  Al^tian 
Islands.  Also  of  significance  is  that  ves¬ 
sels  of  South  Korea  have  accounted  for 
almost  as  many  losses  of  crab  pwts  as 
have  Japanese  vessels;  yet,  the  Japanese 
fishery  dwarfs  that  of  South  Korea  and, 
in  fact,  has  been  much  larger  in  the 
Bering  Sea  than  that  of  the  U.S.S.R. 
Not  shown  in  the  above  table  is  the  great 
reduction  in  the  number  of  pot  losses 
that  has  occurred  in  recent  years. 

The  number  of  skates  of  halibut  gear 
reported  as  having  been  lost  by  North 
American  fishermen  are  summarized  in 
Table  7  according  to  nation  causing  the 
losses.  Not  shown  in  the  table,  but  as  also 
noted  for  crab  pots,  there  has  be^  a  sig¬ 
nificant  reduction  in  the  loss  of  halibut 
gear  in  recent  years. 

Table  7. — Number  of  skates  of  halibut 
gear  lost  in  Bering  Sea  and  Aleutian 
Islands  by  North  American  fishermen. 


1963-Apra  1976 

Number  of 

Nation  causing  loss:  skates  lost 

U.SJSJl  _  If 

Japan  _  69 

South  Koto*  — 

Unknown  _  — 


Total  _  84 


As  shown  in  Table  T,  Japanese  vessels 
have  caused  the  most  losses  of  halibut 
gear,  as  opposed  to  the  situation  for  end) 
pots. 

r.  COOPERATIVE  RESEARCH  AND  STATISTICAL 
EXCHANGE 

(1)  Cooperative  Research — Several 
kinds  of  coop«:tttive  research  have  been 
carried  out  on  the  bottomfish  and  her¬ 
ring  resources  and  fisheries  of  the  Bering 
Sea-Aleutian  Island  region.  The  major 
kinds  of  cooperative  research  have  been: 

(a)  Visits  of  U.S.  and  foreign  scientists 
in  laboratories  and  aboard  vessels  ot  the 
other  couiitry  to  bec<»ne  familiar  with 
each  other’s  research  techniques,  goals, 
and  results. 

(b)  Exchange  of  scientific  samples, 
data,  and  technical  papers. 

(c)  Meetings  of  scientists  to  discuss 
results  of  research  and  to  plan  for  future 
studies. 

(d)  Sampling  by  U 13.  observers  of  com¬ 
mercial  catches  aboard  foreign  vessels. 

(e)  Joint  operatiims  o/t  research  ves¬ 
sels  in  cooperatively  designed  field  pro¬ 
grams. 

All  of  the  above  kinds  of  cooperative 
research  have  been  carried  out  with 
Japan.  A  large  number  of  tangible  bene¬ 
fits  have  accrued  to  the  U.S.,  and  for  the 
past  several  years  has  included  extensive 
at-sea  sampling  by  UJ3.  obs^wers  aboard 
Japanese  motherships  and  factiuy  trawl¬ 
ers  operating  in  the  Bering  Sea.  Co(H)era- 
tive  research  with  Japan  has  be^  facili¬ 
tated  by  the  existence  of  the  Interna¬ 
tional  North  Pacific  Fisheries  Commis¬ 
sion,  which  has  served  as  a  forum  for 
discussions  and  exchanges  of  data  and 
reports  between  the  scientists  of  the  U.S., 
Canada,  and  Japan. 

Cooperative  research  with  the  U.S.SJt. 
has  b^n  at  a  much  lower  levd  of  activ¬ 
ity  than  with  Japan  and  has  produced 
far  fewer  tangilfie  results  of  ben^t  to 
the  U.S.  Of  the  several  attempts  at  Joint 
field  activities  in  the  Bering  Sea-Aleutian 


Island  region,  none  have  been  particu¬ 
larly  successful.  Cooperative  bottomfish 
surveys  by  research  vessels  of  the  U.S. 
and  UB.SK.  have  either  failed  to  take 
place,  have  had  to  be  substantially  modi¬ 
fied  by  the  U.S.  at  the  last  minute  with 
resultant  loss  of  desired  coverage,  or  basic 
data  collected  by  Soviet  scientists  have 
not  been  made  available  to  the  UB.  at 
the  end  of  the  field  season.  An  exception 
was  a  cooperative  halibut  tagging  pro¬ 
gram  in  which  the  U.S.S.R.  made  one  of 
its  vessels  available  to  personnel  of  the 
International  Pacific  Halibut  Commis¬ 
sion  who  tagged  and  released  several 
hundred  halibut  in  the  western  Bering 
Sea. 

The  major  obstacle  to  meaningful  co¬ 
operative  research  with  the  U.SB.R.  has 
been  the  absence  -of  a  set  of  mutually 
agreed  upon  objectives  and  priorities  and 
a  forum  which  aUows  as  much  dialogue 
as  necessary  to  arrange  the  complicated 
logistics  of  joint  field  activity  and  agreed 
upon  approaches  to  reaching  mutual 
objectives. 

Coc^rative  research  with  South 
Korea,  the  other  major  participant  in  the 
bottomfish  fishery,  has  consisted  of  hav¬ 
ing  an  investigator  from  that  Country 
spend  a  few  weeks  in  Seattle,  Washiiif^- 
ton,  at  the  NMFS  Northwest  Fisheries 
Center  and  aboard  a  NOAA  research  ves- 
sd  to  become  somewhat  familiar  with 
procedures  used  by  U.S.  investigators. 
Limited  discussions  have  been  held  be¬ 
tween  U.S.  and  South  Korean  investiga¬ 
tors  at  three  technical  workshops.  At 
these  workshops  the  South  Koreans  have 
had  nothing  substantive  to  report  in  the 
way  of  research  conducted  on  the  bot¬ 
tomfish  resources  of  the  Bering  Sea- 
Aleutian  Island  region. 

(2,  Exchange  of  Statistics  on  Fishing 
Operations. — Statistics  made  available 
to  the  U.S.  by  Japan  on  its  fishing  opera¬ 
tions  have  been  among  the  most  detailed 
and  complete  collected  by  any  nation  in 
the  world.  The  statistics  provided  by 
Japan  give  much  detail  on  area  of  origin 
of  catches,  species  caught,  size  and  kind 
o{  vessels  used,  fishing  gear  employed, 
and  time  period.  An  exception  to  this 
general  rule  has  been  for  Japan’s  Land- 
based  Dragnet  Fishery.  Statistics  on  that 
fishery  have  not  been  as  timely,  detailed, 
or  complete  as  those  provided  by  Japan 
on  its  other  fisheries.  This  appears  to  re¬ 
flect  the  fact  that  they  have  been  collect¬ 
ed  at  the  provincial  level  in  Japan, 
rather  than  by  the  Fisheries  Agency  of 
Japan,  as  has  been  the  case  for  the  other 
fisheries. 

Statistics  provided  by  the  U.S.S.R. 
have  been  greatly  inferior  to  those  pro¬ 
vided  by  Japan.  From  1959  (when  the 
Soviets  began  commercial  operations  off 
Alaska)  until  1964,  no  statistics  were 
provided  on  catches  except  what  can  be 
inferred  from  scientific  reports  published 
on  a  few  species.  In  1964,  the  U.S.S.R. 
began  providing  the  Food  and  Agricul¬ 
ture  Organization  (FAO)  of  the  United 
Nations  with  figures  on  the  catches  of 
certain  species  in  the  eastern  North  Pa¬ 
cific.  However,  the  catch  area  identified 
by  the  Soviets  essentially  included  all 
fishing  grounds  in  the  eastern  North 
Pacific  between  northern  California  (lat 
40°30'  N)  and  Cape  Prince  of  Wales, 
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Tablk  S.— Ground  fUh  eatehe$  (opproximaie)  from  the  Bering  Sea  and  Aleutian  region. 

J9e7-7S 


Pa  Thoiuaiids  of  metric  tons] 
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1 
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3 

2 

5 
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1 
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United  States _ 

0 

0 
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0 

0 
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82 

35 

25 

15 

13 

80 
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7 

36 

(7) 

Total . 

sa 

70B 

878 

Lsa 

Lia 

L841 

1,790 

LUO 

(7) 

Flounders: 

United  States _ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Japan _  _  _ 

M 

04 

lie 

no 

MB 

180 

147 

178 

(7'' 

U.8.S.B.  „ 

ns 

73 

130 

us 

MS' 

61 

81 

39 

ROK. _ 

0 

Tti 

0 

0 

0 

0 

0 

P) 

(7) 

Total . 

317 

M 

387 

335 

sn 

ai 

168 

316 

(71 

Sableflsh: 

United  States . 

• 

0 

9 

0 

9 

0 

9 

0 

0 

Japan _ 

13 

13 

M 

w 

a 

14 

7 

7 

(71 

U.8.8.B _ 

Tr.i 

4 

3 

8 

8 

3 

1 

Tr. 

Tr. 

ROK. _ 

0 

'  0 

9 

9 

9 

Te 

A 

P) 

(7) 

Total . 

a 

M 

a 

a 

a 

M 

9 

7 

(7) 

Cod: 

United  States _ 

• 

• 

9 

9 

9 

0 

9 

0 

0 

lu»a _  _ 

C 

e 

Q 

A 

A 

41 

48 

(7^ 

UA.8.B.  _ 

A 

H 

4 

7/ 

U 

17 

.  21 

BOK. . 

• 

Tn 

9 

9 

9 

9 

0 

P) 

(71 

Total . 

ff) 

<n 

m 

(1) 

m 

(T) 

54 

64 

(7) 

Eerring: 

United  States . 

It. 

TE 

Tr. 

Tt; 

Tr; 

Tt; 

Tr; 

Tr.  ~ 

Tr. 

Jvwn....  ..  _ 

3 

» 

» 

a 

a 

6 

2 

6 

(7) 

UAja.B _ 

0 

S3 

94 

m 

s 

54 

34 

20 

1" 

BOK. _ 

• 

Tti 

0 

0 

9 

0 

Tr. 

Tr. 

(7) 

Total .  S 

a 

139 

as 

a 

90 

87 

36 

(7) 

Others: 

United  States _ 

e 

9 

9 

9 

9 

0 

0 

n 

0 

Japan_..  ..  _ 

» 

a 

B7 

a 

a 

72 

43 

58 

(7) 

U.8A.B _ 

8 

38 

7 

a 

4 

102 

19 

16 

2.1 

BOK. . 

0 

0 

9 

0 

0 

0 

0 

8 

(7) 

Total _ 

43 

a 

a 

a 

77 

174 

62 

82 

(7) 

Alaska  (lat  65*  N).  and  offshore  to  long 
175*00'  W — which  In  the  north  Intercepts 
the  Chtikchl  Peninsula  of  the  SoTlet 
Union  at  East  Cape,  Just  south  of  the 
Arctic  Circle  (FAO  Statistical  Area  67) . 
Catches  for  such  a  huge  area  are  of  ex¬ 
tremely  limited  value  In  assessing  the 
impact  of  fishing  on  Individual  stocks  of 
fish  and  shellfish  which  typically  inhabit 
much  smaller  areas  and  is  in  stark  con¬ 
trast  to  the  detailed  statistics  on  catches 
which  were  published  or  otherwise  made 
available  by  the  United  States,  Canada, 
and  Japan  for  those  years. 

As  a  result  of  a  bilat^al  fisheries 
agreement  concluded  between  the  United 
States  and  the  U.SEJt.,  statistics  on  the 
fisheries  of  the  two  natifxis  In  the  eastern 
North  Pacific  were  exchanged,  beginning 
in  1967.  However,  for  most  of  the  period 
since  1967  the  data  provided  by  the  So¬ 
viets  has  lacked  detail  on  the  area  of  cap¬ 
ture  and  on  the  species  harvested.  The 
practice,  until  recoitly,  was  to  provide 
data  on  catches  of  only  a  few  primary 
target  species  and  to  combine  the  catches 
of  all  remaining  species  In  a  “miscellane¬ 
ous’*  or  “other  species’*  category.  On  a 
few  occasl(His  this  had  led  to  the  anoma- 
lofis  situation  whereby  the  reported  catch 
of  miscellaneous  or  other  species  ap¬ 
proached  or  even  exceeded  the  reported 
catches  of  some  of  the  target  i^jecies. 

As  regards  other  nations  fishing  for 
bottomfish  In  the  Bering  Sea-Aleutian 
Island  reglmi,  Poland  has  provided  de¬ 
tailed  statistics  on  the  very  limited  oper¬ 
ations  by  Its  vessels  there.  South  Korea 
carried  out  a  fairly  large  fishery  for  bot- 
tomfish  but  to  date  has  not  provided  the 
UJ3.  with  any  useful  statistics.  Opera¬ 
tions  by  Taiwanese  vessels  have  bem  few 
and  no  statistics  have  been  provided  to 
the  U.S. 

3.0  Status  of  Stocks: 

A.  GENERAL  DISTRIBUTION  AND  ABUNDANCE 

The  species  of  traditional  importance 
to  the  region’s  trawl  fisheries  are  listed 
In  Table  8;  their  relative  abundance  can 
be  inferred  from  the  magnitude  of  recent 
catches.  Prim*  to  the  mld-1960’s,  yellowfin 
8<^  and  Pacific  ocean  perch  were  the 
primary  target  species;  since  th^,  wall¬ 
eye  pollock  has  be^  by  far  the  dixnl- 
nant  element  In  the  fishery.  Except  for 
salmon,  a  few  hundred  tons  of  Pacific 
halibut,  and  a  small  Eskimo  fishery  for 
spawning  Pacific  herring,  the  region’s 
finfishes  are  taken  exclusively  by  foreign 
fishermen. 

Since  walleye  pollock  has  become  the 
preeminent  target  of  the  region’s  fishery, 
other  species  have  provided  little  more 
than  by-catches.  Exceptlcms  Include  a 
distinct  winter  fiounder  fishery  In  the 
southeastern  part  of  the  region,  a  herring 
trawl  and  gUlnet  fishery  in  the  north  cen¬ 
tral  Bering  Sea,  and  a  relatively  small 
fishery  for  Pacific  ocean  perch  along  the 
Aleutian  Island  chain. 

Little  is  currently  known  of  the  popu¬ 
lation  structure  of  most  of  the  species  in 
this  region  but  Intense  resource  assess¬ 
ment  research  now  imderway  should 
soon  begin  to  Identify  Individual  stocks 
and  complement  the  available  fishery 
data  which  bear  on  stock  condition. 


B.  CURRENT  STATUS 

Fishery  data  Indicate  that  the  ground- 
fish  resomces  of  this  region  have  suf¬ 
fered  the  effects  of  almost  20  years  of 
purse  fishing  In  which  one  after  another 
of  the  most  abundant  species  was  fished 
down  to  the  point  where  catch  rates  be¬ 
came  uneconomlcaL  This  led  to  another 
species  becoming  the  target.  ’The  suc¬ 
cession  was;  yellowfish  sole;  Pacific  ocean 
perch;  and  now  walleye  pollock.  As  ex¬ 
ploitation  centered  around  each  new  spe¬ 
cies,  bycatches  of  previous  target  species 
prevented  their  recovery.  This  phenome¬ 
non  occurred  on  an  inter-regional  basis 
for  shrimp  and  herring;  shrimp  stocks 
of  the  eastern  Bering  Sea  were  fished  to 
commercial  extinction  in  the  early  1960’s 
then  effort  shifted  to  the  western  Ber¬ 
ing  Sea  where  a  similar  trend  is  now  oc¬ 
curring;  herring  in  the  western  Bering 
Sea  were  quickly  depleted  In  the  mld- 
1960’s — then  effort  shifted  to  the  eastern 
Bering  Sea  where  the  stocks  now  appear 
to  be  deteriorating. 


Specific  ccHnments  concerning  the  ma¬ 
jor  groundfish  resources  of  the  region 
follow. 

(1)  WdUeye  Pollock — (a)  Distribution. 
Walleye  pollock  are  broadly  distributed 
in  shelf  and  upper  8l<^  waters  (to  450 
m)  from  the  southern  coast  of  Korea 
northward  Into  the  Bering  Sea  and  off 
the  North  American  coast  southward  as 
far  as  C^Ufomla.  In  North  American 
waters  it  is  most  abundant  in  the  east¬ 
ern  B^ing  Sea. 

Pollock  in  the  eastern  Bering  Sea  occur 
in  waters  south  of  a  line  joining  Cape 
Navarin  and  St.  Matthews  Island  (Sero- 
baba,  1970).  As  in  the  case  with  many 
boreal  species,  pollock  have  seasonal  mi¬ 
grations  (Figure  7). 

The  main  wintering  grounds  for  adult 
pollock  lie  north  of  Unimak  Island  along 
the  outer  shelf  and  upper  slope  (150- 
280  m)  (Serobaba,  1967;  Maeda,  1972) 
where  bottom  temperatures  range  from 
2.5 ‘-4.5*  C,  with  greatest  concentrations 
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in  the  2°-4*  C  isotherm  (Serobaba,  C  and  bottom  temperatures  from  below 
1970).  As  the  water  coliunn  warms  in  0’  C  to  3.4"  C.  During  this  migration, 
spring,  p>ollock  migrate  to  shallower  wa-  larger  fish  mix  with  the  smaller  ones  in 
ter  and  spawn  in  depths  of  50-300  m  shallow  waters.  When  spawning  begins, 
from  March  to  the  middle  of  July  with  however,  the  sexually  mature  pollock* 
the  height  of  spawning  in  May  (Sero-  generally  separate  from  the  nonspawn- 
baba,  1967) .  At  that  time  surface  water  ing  portion  of  the  population  (Maeda, 
temperatures  range  between  1.4  and  3.3"  1972). 


W6  3  wintering  grounds 
S6  spawning  grounds 
F6  *  feeding  grounds 


i  Finure  7.  Schematic  diagram  showing  the  concept  of  one  tm  stocks  of 
j  pollock  in  the  eastern  Bering  Sea  (Maeda.  1972). 

In  summer  and  autumn  pollock  are  to  deeper  water  for  overwintering  (Fig- 
distributed  on  the  Inner  and  outer  sh^  ure  7) . 

of  outer  Bristol  Bay  and  northwest  of  the  The  eastern  Boing  Sea  pollock  re- 
PrUdkrf  Islands.  With  the  <mset  of  winter,  source  is  considered  some  sclentlsta 
the  pollock  move  back  across  the  shelf  (National  Marine  Fisheries  Service,  1974; 


Maeda,  1972)  to  be  composed  of  two 
stocks.  Catch  patterns  suggest  that  th^e 
two  stocks  are  separated  at  about  170*  W 
longitude.  The  southeastern  stock  is  the 
larger  of  the  two  and  has  over  the  years 
contributed  much  more  to  the  fishery. 

Clear  cut  evidence  is  lacking  to  verify 
that  these  two  stocks  are  in  fact  discrete 
because  of  different  population  reactions 
to  envlrmimental  stresses  (Ishida,  1967) . 
Consequently,  for  practical  piirposes, 
analyses  related  to  the  appraisal  of  stock 
conditions  assume  the  eastern  Bering  Sea 
pollock  resource  to  be  a  single  stock 
(Chang,  1974;  Low,  1974,  Takahashi, 
1975) . 

(b)  Abundance.  Walleye  poUock  sup¬ 
ports  the  largest  single  species  fishery  in 
the  North  Pacific;  in  recent  years,  this 
fishery  has  been  second  (mly  to  that  for 
anchoveta  iCetengravlis  mysUcetus)  off 
Peru.  Frwn  1970  througdi  1974  the  an¬ 
nual  catch  of  pollock  in  t^e  Bering  Sea 
and  Aleutian  Island  area  has  exceeded 
1  million  mt  with  a  maximiim  of  about 
1.9  millKm  mt  in  1972  (Table  9) .  During 
those  years.  Pollock  constituted  from  68 
to  83  percent  of  the  total  fin-fish  land¬ 
ings  frwn  the  eastern  Bering  Sea. 


Tablk  9. — Annual  catch  of  walleye  pollock 
in  the  eastern  Bering  Sea,  1964-7S  (in 
metric  tons) 


Nation 

Ji4>aa  1 

U.8.8.B.4 

ROK  > 

1964 _ 

1966.... 

174,792 

230,661 

174,792 

230,551 

1966... . 

261,678 

2fti[ir7A 

1967.... 

550,362 

560|^ 

1968.... 

700,961 

1,200 

702ii81 

1969.. .. 

1970.. .. 

1971.. .. 

1972.. .. 

1973 _ 

1974.. .. 

830,494 
1,231, 145 
1,513,293 
1,651,438 
1,475, 114 
‘1, 193,073 

27,295 

20,420 

219,840 

213,896 

280,005 

309,613 

slooo 

5,000 

laooo 

9,200 

3,100 

26,000 

862;  789 
1,256,565 
1,743,763 
1,874,534 
1,768,219 
1,528,686 

>  From  Japan  fisheries  agency. 

*  U.S.S.R.  trawl  fishery  east  of  180"  longitude  in  the 
Bering  Sea. 

*  Estimates  based  on  U.S.  surveillance  of  ROK  fishing 
activiUee. 

4  January  to  October  flgun  (provisional  data). 

Both  absolute  and  relative  abundance 
have  been  estimated  for  the  exploitable 
portion  ^  the  eastern  Berhig  Sea  pol¬ 
lock  pcpiilation.  Using  the  area-swept 
method,  Chang  (1974)  and  Low  (1974). 
estimated  the  exidoitable  blfunass  of  pol¬ 
lock  in  the  eastern  Bering  Sea  in  1969 
and  1970  to  be  in  eKcess  of  2.5  millltm 
mt.  In  another  procedure  using  cdbort 
analysis,  Chang  (1974)  estimated  the 
standing  stock  of  poUodc  older  than  ages 
2-3  to  be  at  least  2.4  million  mt  or  about 
8.4  billion  fish. 

(c)  Maximum  sustaiTuMe  yitM.  Esti¬ 
mates  of  TWLyimiitn  sustainable  yldd 
(MSY)  for  pollock  have  beoi  Obtained 
by  two  methods:  the  surplus  production 
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model  method  of  Pella  and  Tomlinson 
(19<19}  and  the  method  of  Alvexson  and 
Pereyra  <1969)  for  the  first  awurouhna- 
tl<Mi  of  yield  per  eapioltable  biomass. 

Bsttasates  thus  derived  raosge  frmu  1.11 
matoB  mt  to  UfimfiMon  mt  (Low.  19911 . 

hMismudi  as  IdST  pertahuB  to  the  aver¬ 
age,  long-tewn  situation,  It  has  hmUed 
utWy  as  a  basis  for  detembaing  the  al¬ 
lowable  hary^  of  such  a  shcert-ltved 
.species  as  pollock  for  any  given  year. 

Although  this  species  nmy  live  as  long 
as  12  years,  tlu-oughoid^  the  history  of  the 
fishery  comparaitiyely  few  fish  older  than 
6  years  have  been  taken,  with  the  dom¬ 
inant  age  classes  being  S-d  3^eckrs.  With¬ 
out  the  bofferkig  effect  of  an  accumula- 
tl(m  of  year  classes  distributed  over  a 
wide  range  of  age  classes,  the  produc¬ 
tivity  of  such  a  stock  can  be  expected  to 
resp<XKl  very  rapidly  to  variations  In  re¬ 
cruitment  caused  by  changing  environ¬ 
ment.  Therefore,  year-to-year  manage¬ 
ment  of  the  fishery  must  consider  other 
biological  Indicators  relevant  to  the 
stock  hi  its  current  rather  than  past 
state. 

For  Instance,  the  fishery  could  be  man¬ 
aged  in  such  a  mantier  that  the  harvest 
does  not  exceed  the  recruitment  Into  the 
population. 

Takahashl  (1975)  has  estimated  the 
annual  recruitment  to  the  eastern  Bering 
Sea  population  by  age  groups  and  in 
numbers  and  weight  for  the  period  1968 
to  1973  (Table  10)  and  found  that  an¬ 
nua]  recruitment  ranged  fnun  1  to  3 
mimon  mt.  There  are,  however,  practical 
problems  associated  with  obtaining  in 
advance  accurate  estimates  of  annual 
reomitment. 

(d)  Status.  Certain  evidence  indicates 
that  the  pollock  stock  of  the  eastorn 
Bering  Sea  has  In  recent  years  been  over¬ 
fished:  catches  In  1971-74  exceeded  the 
upper  limit  of  the  MSY  range;  catches 
In  1973  and  1974  exceeded  Takahadil*S 
estimates  of  recruitment  for  those  years; 
the  overall  CTUE  tor  Japanese  pair 
trawlers  In  1973  and  1974  was  only  (me- 
third  that  of  1960;  catch  rates  were  sus¬ 
tained  at  rather  high  levels  for  about  4 
years  by  shifts  in  the  areal  allocation  of 
effort;  however,  since  1970,  CPUE  has 
been  at  comparatively  low  levels  In  all 
areas  of  the  eastern  Bering  Sea.  Similar 
troids  have  been  noted  in  overall  CPUS 
values  (Figure  8) . 

Condition  of  the  pollock  stock  may  be 
more  unfavorable  than  Is  apparent  from 
these  trends  In  CPUE,  In  that  the  fish¬ 
ery  has  substantially  altered  the  abun¬ 
dance  of  the  age  groups  in  the  popula¬ 
tion.  The  average  size  of  poIl(x:k  in  the 
Japanese  catch  has  declined  freun  over  44 
cm  In  1965  to  about  32.2  cm  in  1975 
Table  11).  This  decline  has  resulted  in 
the  fishery  now  being  heavily  dependent 
upon  pollock  of  yoimger  age  groups 
which  were  not  exploited  In  the  earli^ 
years.  In  the  past,  catches  were  com¬ 
posed  primarily  of  fish  3  thr<nigh  5  years 
of  age;  In  1974,  the  2-year-old  age  class 
was  second  In  abundance  in  the  Japa¬ 
nese  catch  and  1-year-old  fish  first  ap¬ 
peared  in  measurable  quantities  (Flgim 
9>. 


Tabci!:  10. — Estimated  onnuol  recruitment  {in  weight,  metric  ton)  of  pollock  in  ihr  eaniern 
Bering  Sea,  1965-74.  The  method  need  woo  shown  tn  Ae  oppondkt  gf  document  1690  nuH 
the  pa/rometers  weed  wen  aeJoUowe:  Natural  mortality  eoefficient  M=0,4B9:  CntfhahilHy 
coefficient  g—7.080'A10~*,  Dispenion  coefficient  {older  than  6) 


U«ar - 

'2 


10  11  u 


To*nl 

rixsalt- 

niClb 


Touii 

catch 


196S _ 

IML... 

HMBL.... 
ISOBl _ 

i9ro.„-. 

im..... 

1972..... 

ivn..... 

me..... 


(4)  TS.li3  W&711  0  0  0  0 

2,800  m,m  29^7$  0  0  0  0 

163  )8^aa  TlSkStt  85,099  0  0  0 

\297  21%7n  0M,iai  o  o  o 

631  16^(99  908.962  0  0  0  0 

3,288  429,506  1,000,047  0  0  0  0 

2l,m  306,938  »a.06§  33,531  0  0  0  „ 

^940  496,827  806,1$  010,824  99,885  98,896  7,715  1,384 

33,520  387,370  734,4dB  191,512  0  0  0  0 

102,851  438,402  448,885  191,823  0  0  0  0 


Sovrcb:  Takahashl,  1975. 


gure  8. -Annual  catch  of  pollock  by  all  nations 

Sea  and  estimated  effective  effort  and  CPUE,  1964-1974 
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under  current  conditio^,  would  be  sub-  be  required  to  allow  the  stock  to  rebuild, 
stantlally  below  MST,  perhaps  near  i  over  a  1-3  year  period,  to  a  level  that 
million  mt.  An  even  lower  catch  would  could  produce  MSY. 


I  234S«7«9 


4  C  c 


Figure  9. --Age  composition  of  pollock  samples  collected  from  the  Japanese 
trawl  fishery  in  the  eastern  Bering  Sea  (CW  =  sample  size  in 
metric  tons;  CN  =  sample  size  in  numbers  of  individuals). 


Tabls  11. — Average  body  length  of  pollock 
taken  in  the  Japaneee  eaetem  Bering  Sea 
pollock  fieheriee  (,1964-75) 


Average  length  (oentiinetani) 


Year  Japan  fiahery  U.8.  ob- 

agency  >  servers  > 

1984 _  42:7 . 

190& _ ■  44.3 . 

19M _  42.8 . 

1967  _  43.2 . . 

1968  . 42.7 . — 

1969  _ 42.8 . . 

1970  _ 40.8 . . . 

1971  .  40.3  . . . . 

1972- .  39.8  . - . . 

1973  .  37.7  .36.2 

1974  . 35.3  35.0 

1975  _ _  »32.2 


■  Moan  size  based  on  size  and  catch  data  provided  by 
tlie  fisheries  agency  ot  Japan  through  INPFC. 

*  -Mean  size  based  on  catch  data  from  fisheries  agency 
of  Japan  and  size  data  collected  by  U.S.  observers  aboard 
Japanese  vessels. 

^  Mean  size  based  on  U.S.  observer  size  data  lighted 
by  catch  data  from  fisheries  agency  of  Japan  for  January 
to  July  1975  (INPFC  document  1804),  and  catch  data 
from  fisheries  agency  of  Japan  for  August  to  Decern t>er 
1974,  by  INPFC  b^but  conservation  area  and  type  of 
fisheries  (Mothership  Fishery  and  North  Pacific  Trawl 
Fishery). 

Pollock  attain  sexual  maturity  at  about 
3  years  of  age  or  about  30  cm  in  length 
(Ishida,  1967;  Serobaba,  1967).  Chang 
(1974)  noted  that  yield  is  maximized 
when  pollock  are  recruited  into  the  fish¬ 
ery  at  ages  3-4,  which  corresponds  to 
38-40  cm  in  length.  Ccmsidering  that 
pollock  first  spawn  at  about  30  cm  or  3 
years  of  age,  the  fishery  is  obviously  ex¬ 
ploiting  substantial  numbers  of  pre- 
spawTiers  which,  if  excessive,  would  have 
unfavorable  effects  on  the  productivity 
of  the  stock. 

The  reduction  in  average  size  of  pol¬ 
lock  in  the  catch  can  also  be  inter¬ 
preted  as  being  indicative  of  the  entry 
of  very  strong  year  classes  into  the  pop¬ 
ulation.  Results  of  research  vessel  sur¬ 
veys,  however,  show  that  the  relative 
abundance  of  2  and  3  year  old  pollock 
has  been  declining  in  recent  years. 

Considering  (1)  that  tiiere  has  been 
a  steady  decline  in  CPUE  throughout  the 
entire  eastern  Bering  Sea,  (2)  that  the 
CPUE  of  mature  pollock  has  been  se¬ 
verely  reduced  in  abimdance  with  sub¬ 
stantial  increases  in  tlie  catch  of  poll(x;k 
of  pre -spawning  sizes,  and  (3)  that  the 
abundance  of  incoming  year  classes  ap¬ 
pears  to  have  been  dropping,  there  is 
reason  to  believe  that  the  condition  of 
the  eastern  Bering  Sea  pollock  resource 
has  been  deteriorating  in  recent  years. 

(e)  Estimated  equilibrium  yield. 
Knowledge  of  the  eastern  Bering  Sea 
pollock  stock  condition  is  not  exact 
enough  to  provide  absolute  values  of 
recruitment  and  sustainsdile  yield.  Re¬ 
cent  catches  have  been  far  in  excess  of 
MSY,  and  have  forced  the  stock  into  a 
condition  that  will  not  allow  MSY  to 
be  achieved.  Therefore,  equilibrium  yield. 


(2)  Yellowfin  Sole. — (a)  Distribution. 
Yellowfin  sole  are  broadly  distributed 
over  the  upper  slope  and  shelf  of  the 
eastern  Bering  Sea  with  concentrations 
of  commercial  quantities  confined  to 
waters  south  of  60*  N  latitude.  Evidence 
from  Soviet  resource  surveys  (Fadeev 
1970)  and  the  seasonal  changes  in  fishing 
grounds  (Wakabayashi  1974)  indicate 
that  the  bathymetric  distribution  of  yel¬ 
lowfin  sole  varies  with  season.  During 
winter  the  species  inhabits  the  outer  shelf 
and  upper  slope  (100-270  m),  but  with 
the  onset  of  spring  it  migrates  to  shal¬ 
lower  waters  where  spawning  occiuts  dur¬ 
ing  summer  and  early  autumn  on  the 
inner  shelf  (<100  m). 


Recent  evidence  from  tagging  indi¬ 
cates  that  there  may  be  two  yellowfin  sole 
stocks  separated  by  a  line  connecting 
St.  Cleorge  Island  (about  58*58'  N, 
164*14'  W)  and  Cape  Avinof  (about 
59*58'  N,  164*14'  W).  (Figure  10.)  The 
stock  inhabiting  the  southern  area  is  by 
far  the  larger  as  evidenced  by  the  fact 
that  between  1964  and  1974,  more  than 
80%  of  the  Japanese  catch  was  taken 
from  there.  Although  the  results  of  U.S. 
research  surveys  do  not  conclusively  con¬ 
firm  the  discreteness  of  the  two  stocks, 
they  do  show  that  the  greatest  proportion 
of  the  total  eastern  Bering  Sea  yellowfin 
sole  population  is  in  the  southern  area. 
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Figure  10.— Schematic  diagram  showing  location  of  winter  and  summer 

concentrations  of  two  yellowfin  sole  stocits  in  the  eastern 
Bering  Sea, 


According  to  Fadeev  (1970)  the  max¬ 
imum  age  of  yellowfin  sole  in  the  eastern 
Bering  Sea  Is  19  years,  at  which  a  length 
of  about  46  cm  Is  attained.  Wakabayashi 
(1974)  reported  the  occurrence  in  Japa¬ 
nese  cattles  of  20  year  old  fish  and 
showed  that  the  size  at  first  spawning  is 
lO.S  cm  for  males  (2-3  yrs)  and  18.5  cm 
(5-6  yrs)  for  females.  The  size  at  which 
50%  of  the  fish  become  mature  is  13  cm 
(3-4  yrs)  for  males  and  26  cm  (8-10 
yrs)  for  females.  These  fish  are  first  re¬ 
cruited  to  the  fishery  at  4  years  of  age 
and  are  fully  recruited  at  age  6.  slightly 
before  the  age  at  which  50%  reach  ma¬ 
turity.  In  the  early  years  of  the  fishery, 
individuals  as  old  as  15  years  were  well 
represented  in  the  landings  but  the  ac¬ 
cumulation  of  older  age  groups  has  been 
substantially  reduced  and  the  bulk  of  the 
catch  in  recent  years  has  been  composed 
of  fish  12  years  of  age  or  younger. 

(b)  Abundance.  Yellowfin  sole  are  the 
most  abundant  of  the  fiatfish  in  the  east¬ 
ern  Bering  Sea,  ccmstitutlng  73-65%  cl 
the  total  Soviet  research  vessel  flatfish 
catches  (Fadeev  1970). 


Relative  abiuidance  of  the  yellowfin 
sole  population  has  been  evaluated  by 
examination  of  catch  per  \mit  of  effort 
(CPUE)  of  the  Japanese  trawl  fisheries. 
Attempts  have  also  been  made  to  esti¬ 
mate  the  stock  size  of  this  population  in 
terms  of  absolute  bicmiass.  To  put  the 
results  of  either  procedure  into  perspec¬ 
tive  and  to  properly  evaluate  the  current 
status  of  the  stock  requires  a  recapitula¬ 
tion  of  some  historical  events  in  the  yel¬ 
lowfin  floimder  fishery. 

Prior  to  the  mid-1960’s,  the  yellowfin 
sole  was  the  principal  target  species  of 
the  eastern  Bering  Sea  trawl  fisheries. 
Fnxn  1954  through  1957,  the  Japanese 
were  the  only  users  of  this  resource  with 
annual  catches  of  less  than  25,000  mt.  In 

1958  the  Soviet  fleet  entered  the  fishery 
and  the  combined  Japanese  and  Soviet 
catch  Increased  to  about  44,000  mt.  The 
total  catch  increased  substantially  In 

1959  to  185,000  mt,  493,000  mt  in  1960, 
and  peaked  at  about  610,000  mt  in  1961. 
Production  then  fill  off  sharply  to  about 
393,000  mt  in  1962,  fluctuated  between 
62,000  to  207,000  mt  during  1963-1971, 
and  has  remained  well  below  100,000  mt 
since  1971  (Table  12) . 
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Table  12. — Annual  catches  o/  yellowfin  so/* 
m  the  eastern  Bering  Sea  {eoj^t  of  180°)  in 
metric  tons 


Y«v 

Japan  > 

U.8.8.R.* 

Total 

1954 . 

12,562  .. 

12,562 

W5.S  _  . 

14,690  .. 

14,690 

•24,flt>7 

-24,145 

44,153 

196« . 

24ifl97  „ 

IMff. 

2<  145  „ 

1958 . 

39,153 

5,000 

1959 . — 

123,121 

62,200 

186;  321 

1960 . 

.396,946 

96,000 

492,946 

1961 . 

455,885 

164,200 

610,065 

1962 . 

258,420 

139,480 

:<9-2, 900 

1963 . 

21,576 

9-2;  596 

114;  172 

1964 . 

48,928 

81,872 

130^800 

1965 . 

26,030 

36,170 

62,200 

1966 . 

4.5,105 

71,295 

116,400 

1967 . 

.78;  41 5 

126,000 

178,415 

1968 . 

29,646 

.57,09-2 

86.7:18 

1<J69 . 

81,448 

103,850 

185,298 

1970 . 

.W,790 

106, 875 

166,65.5 

1971 . 

82,205 

1-24, 441 

206,646 

1972 . 

-.14,845 

36,7;« 

71,583 

1973 . 

75,514 

4,497 

iKiOll 

1974 . 

38;  270 

9, 200 

47,470 

1975 . 

»2Q;594 

49,800 

70,394 

>  CAtebes  by  Japanese  mother  ship  and  North  Paeihr 
trawl  fisheries.  Catches  lor  19M  to  1903  are  from  Forrester 
et  aL  (1974)  and  for  1904  to  1979  from  data  prorided  to  the 
United  States  by  Japan.  Inclndee  catches  of  some  other 
flounders  up  to  1901. 

*  U.8.S.R.  catches  from  1968  to  1901  from  Fadeev 
(1970),  tot  1902  to  1900  bom  document  1009  and  fw  1907 
to  19^  from  data  provided  the  United  States  by  the 
Soviet  Union,  teviet  data  includee  catches  of  some  other 
flounders.  Catches  for  1970  and  1971  differ  from  those  in 
INPFC  document  1785  due  to  the  transfer  of  wine 
flomideis  from  the  other  fish  category. 

*  January  through  July  only. 

Although  catches  during  the  mid  and 
late  1960’s  were  much  smsdler  than  those 
of  the  peak  years  of  production,  they 
were  too  high  to  allow  any  sustained 
recovery  of  the  resource  and  the  stock 
remained  in  a  depressed  condition  into 
the  early  1970’8  (Bakkala  and  Hirsch- 
hom,  1975;  Wakabayashi,  1975;  Inter¬ 
national  North  Pacific  Fisheries  Com¬ 
mission,  1975)  (Table  13;  Figure  11). 

Wakabayashi  (1974)  estimated  the 
stock  of  yellowfin  sole  6  years  old  and 
older  to  be  1.3  million  mt  in  1955.  Stock 
size  increased  to  about  2  million  mt  in 
1958-60  but  declined  to  under  1  million 
mt  during  1962-70.  Low  (1974)  <x>nsiders 
the  stock  to  have  passed  through  five 
phases  of  abundance:  in  the  near  virgin 
state  of  1954-61,  bl<Hnass  was  estimated 
to  be  about  600,000-1,000,000  mt;  this 
was  followed  in  1961-64  W  a  rapid  de¬ 
pletion  phase  to  about  390,000  mt  in 
1964;  the  stock  was  in  a  depressed  phase 
during  1964-69  when  biomass  varl^  be¬ 
tween  250,000-390,000  mt;  during  1969- 
71  blfMnass  increased  moderately  to 
about  470,000  mt;  during  1971-73  bio¬ 
mass  again  declined  then  stabilized  at  a 
lev^  somewhat  less  than  300,000  mt. 

Information  freun  trawl  surveys  in 
1975-76  (expanded  by  the  area-swept 
technique)  by  the  National  Marine  Fish¬ 
eries  Service  indicates  that  the  exploit¬ 
able  bicxnass  of  yellowfin  sole  (ages 
older  than  6)  has  increased  substantially 
to  865,000  mt  (95  percent  C.I.  «  725,000- 
1,005,000  mt) . 
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Tabu  13.— Cote*  of  weUovof*  tote,  ftOmff  effort,  and  CPUS  for  the  Japanese  trawl 
fUkerie*  in  the  $onthea*tem  etoek  area  of  the  eattem  Bering  Sea,  1964  to  197S.  Data 
are  for  1*X^*  etaUtUcal  hlockt  and  month*  in  which  yellow^  sole  made  up  50  pet 
or  more  of  the  catch  of  grotmdfUh 


Season 

Gear 

Year 

Eflmt 

Horse-  CPUE 

Catch  power-  in  metric 

(metric  Number  Ayerage  hours  or  tons  per 
tons)  of  hours  horse-  horse-  1,000 

or  sets  power  >  power-  hph  or 
sets  (in  bp-sets 
thou¬ 
sands) 

[firing-summer  (April  to  September).. 

Pair  trawl _ 

1904 

15,700 

2,275 

325 

739 

2L33 

1905 

0,108 

768 

328 

252 

24.24 

1900 

3,333 

909 

315 

286 

11.65 

1907 

895 

210 

380 

80 

1L19 

1908 

0 

0  .. 

1909 

L167 

174 

4.54 

79 

14.77 

Danish  seine.. 

1904 

22,788 

6,159 

275 

1,694 

12  45 

1905 

5,890 

2346 

333 

781 

7.54 

1906 

2,098 

1, 135 

320 

363 

7.43 

1967 

567 

3.38 

393 

133 

4.20 

1968 

3,243 

978 

456 

446 

7.27 

1969 

2,950 

1, 108 

509 

595 

4.90 

Winter  (October  to  March) . . 

Pair  trawl . 

1909-70 

14.250 

1,925 

1,200 

2,310 

217 

1970-71 

26,766 

1,762 

1,200 

2,114 

12.66 

1971-72 

25,812 

21929 

L400 

4;  101 

229 

1972-73 

31,328 

21700 

1,400 

3,780 

229 

1973-74 

27,234 

i;853 

1,400 

2,594 

10.50 

Stern  trawl.... 

1969-70 

0;594 

1,999 

L650 

3,298 

2.00 

1970-71 

2,521 

1,112 

1,400 

1,557 

1.62 

1971-72 

8,587 

2,262 

1,325 

2997 

2.87 

1972-73 

11,590 

5,890 

1,400 

8,246 

1.41 

1973-74 

3,990 

3,268 

1,400 

4,575 

0.87 

■  Measnres  of  syerage  horsepower  of  pair  trawlers  and  Danish  seiners  for  1904  to  1909  are  from  Takahashi  (1974) 
Those  (or  1909-70  to  1973-74  are  from  Takahashi  (personal  communications,  Takahashi,  Y.,  Japan  Fishery  Agency* 
Far  Bea  Fisheries  Reaearch  Laboratory,  Shimiru,  Japan,  March  1970.  Source:  Bakkala  and  Hirschliorn  (1970)), 
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(c.)  Maximum  sustainable  yield. 
Fadeev  (1970)  estimated  natural  mortal¬ 
ity  (M)  of  yellowfin  sole  to  be  0.26. 
Using  Wakabayashi’s  estimates  of  ex- 
politable  biomass  for  the  period  before 
the  effects  of  heavy  exploitation  would 
have  greatly  depressed  the  virgin  popu¬ 
lation  (1. 3-2.0  million  mt)  and  applying 
Alverson  and  Pereyra’s  (1969)  equation 
for  a  first  approximation  of  “yield  per 
exploitable  biwnass”^  gives  a  potential 
yield,  range  of  152,000-270,000  mt.  Simi¬ 
lar  calculations  using  Low’s  (1974)  esti¬ 
mate  of  near-virgin  biomass  (60,000- 
1,000,000  mt)  results  in  an  MSY  range 
of  70,000-117,000  mt. 

(d.)  Status.  After  a  short  period  of 
intense  overexploitation  and  a  decade 
of  removals  which,  although  much  lower 
than  during  the  peak  years,  were  suf¬ 
ficient  to  prevent  rebuilding — recent 
survey  results  indicate  a  substantial  in¬ 
crease  in  the  biomass  of  fish  older  than 
4  years.  Whether  or  not  the  stock  can 
now  be  considered  “healthy”  or  com¬ 
pletely  rebuilt,  it  does  appear  to  be  in 
much  better  condition  than  at  any  time 
during  the  last  15  years. 

(e.)  Equilibrium  yield.  On  the  basis  of 
Wakabayashi’s  (1975)  vitual  pc^nilation 
analysis,  an  exploitation  rate  of  0.146 
applied  to  fish  older  than  age  6  results 
in  equilibrium  yield. 

Applying  this  exploitation  rate  to  the 
current  standing  stock  of  yellowfin  sole 
older  than  age  6  (725,000-1,005,00  mt; 
p.  69)  provides  an  estimated  ciurent 
equilibrium  yield  of  106,000-147,000  mt. 

(3)  Otfier  Flounders. — ^Flounders,  pri¬ 
marily  yellowfin  sole,  were  the  incentive 
for  both  Japanese  and  Soviet  flshhig  in 
the  eastern  Bering  Sea.  Flatfishes  other 
than  yellowfin  sole  and  Pacific  halibut 
are  now,  for  the  most  part,  caught  inci¬ 
dentally  to  the  expanded  pollock  fishery. 
The  most  important  of  these  species,  in 
order  of  relative  abimdance,  are  arrow- 
tooth  fiounder,  flathead  sole,  and  rock 
sole.  The  status  of  these  resources  is  dif¬ 
ficult  to  evaluate  because  of  their  sec¬ 
ondary  importance  in  the  fishery. 

(a)  Turbot.  The  term  “turbot”  gen¬ 
erally  Includes  both  arrowtooth  flounder 
and  Greenland  turbot.  Turbot  are  con- 
coitrated  mainly  cm  the  continental 
slope  and  ttierefore  Inhabit  deeper 
waters  than  yellowfin  sole,  flathead,  and 
rock  sole. 

The  peak  catch  of  tiubot  was  63,300 
mt  in  1964;  average  catch  over  the  next 
7  years  was  about  27,800  mt  (Table  14) . 
In  1972,  the  catch  Increased  to  56,000  mt 
— the  second  highest  on  record — then 
dropped  to  46,100  mt  in  1974. 

Because  it  is  taken  only  incidentally  to 
fisheries  for  other  species,  the  status  of 
turbot  stocks  is  difficult  to  assess  with 
standard  data  bases  and  analyses.  Inas¬ 
much  as  peak  catches  of  63,300  mt  (in 
1964)  and  56,900  mt  in  1972)  apparently 
could  not  be  sustained,  MBY  and  equilib¬ 
rium  yield  mmear  to  be  near  the  1973-74 
catch  level  of  40,000  mt  (Low,  1976). 


Tablc  14 — Flathead  sole,  rods  sole,  and 
turbot  eoMs  bp  nation  in  the  Bering  Bern 
in  metrie  tons,  196S-H 


Japan 

Total 

M3-LQ-NPT  > 

LBD> 

(a)  flathead  sole 

19M.. 

12,301 

0 

10,285 

22.586 

1965.. 

3;  229 

102 

2,626 

5.957 

1966.. 

4,802 

259 

5,099 

10,160 

1967.. 

10,539 

525 

13,840 

24,002 

1968.. 

11, 101 

1,465 

12,896 

25,463 

1969.. 

8,620 

1, 112 

10,584 

20,316 

1970.. 

18, 377 

2,594 

19,969 

40,940 

1971.. 

24,925 

1,270 

23,929 

50,124 

1972.. 

9,427 

993 

4,630 

15,050 

1973.. 

16,623 

756 

8,602 

25,961 

1974.. 

12,763 

442 

14,553 

27,758 

(b)  rock  80I.E 

1964.. 

2,773 

'  0 

2,319 

5,092 

1965.. 

1,588 

0 

1,291 

2,879 

1966.. 

4,414 

0 

4,687 

9,101 

1967.. 

1,990 

149 

2,613 

4,752 

1968.. 

«  21352 

327 

2;  732 

5,411 

1969.. 

3,988 

877 

4,897 

9,762 

1970.. 

9,674 

806 

10,510 

20,990 

1971.. 

19,311 

1.789 

18,539 

39,639 

1972.. 

44,269 

1,640 

21,741 

67,550 

1973.. 

22,732 

1,785 

11,763 

36,281 

1974.. 

17,214 

752 

19,629 

37,595 

(C)  TURBOT 


1964.. 

34,475 

0 

28,826 

63,301 

1965.. 

7,562 

309 

6,165 

14,066 

1906.. 

10,040 

98 

10,061 

20,799 

1967.. 

20,032 

356 

26,307 

46,695 

1968.. 

16,496 

1,131 

19,164 

36,791 

1969.. 

13,414 

1,136 

16,471 

31,021 

1970.. 

9,636 

306 

10, 4n 

20,415 

1071.. 

6,417 

12,676 

a  100 

25,153 

1072.. 

1.286 

64,923 

636 

5a  866 

1973.. 

1.670 

31,809 

812 

3a  101 

1974.. 

3,070 

37,677 

4,627 

4a  074 

•  Mothenhlp,  looc-Une  eillnet,  utd  NmtUi  Pacific 
trav,  flshcricB.  Catch  by  fishing  y«ar  (Noyembcr  ot 
prsTioua  year  to  October  of  statbtie  year). 

*  Land-based  dragnet  fishery.  Catch  by  calendar  year. 

'  U.S.8.R.  statistics  for  fr<Bn  FAO  fisheries 

statistics  (north  fran  ^  N.  and  east  of  170*  W.);  for 
1907-1972  from  Larkins  (1974);  for  1973  from  International 
North  Pacific  Fisheries  Commission,  1975;  and  for 
1974  from  United  8tates-U.S.S.R.  data  exchange  (east 
of  180°,  north  of  54°30'  N.).  Catch  of  flatfishes  vere  broken 
dovn  by  the  ratio  of  Japanese  species  composition  and 
by  calendar  year. 

Soubck:  International  North  Pacific  Fisheries  Com¬ 
mission,  1975. 

(b)  Rock  Sole.  Rock  sole  are  found 
mainly  on  the  eastern  Bering  Sea  shelf 
where  yellowfin  sole  predominate.  How¬ 
ever,  the  abundance  of  this  species  is 
considerably  less  than  that  of  yellowfin 
sole  as  indicated  by  catch  rat^  and  Is 
an  Incidental  catch  to  the  yellowfin  sole 
fishery. 

(batches  of  rock  sole  varied  betweenn 
2,900  mt  in  1965  and  9,800  mt  in  1968 
(Table  14),  Increased  to  the  historical 
peak  of  67,000  mt  in  1972,  then  decreased 
to  37,600  mt  in  1974.  These  figures  may 
not  be  accurate  because  of  inconsist¬ 
encies  in  the  categorization  in  vessel 
catch  records  of  rock  sole  as  a  separate 
species  group. 

Wolotlra  (1975)  reported  that  catches 
during  recent  years  have  been  maintain¬ 
ed  by  the  relatively  strong  year-classes 
of  1965  and  1966  and  that  thses  cohorts 


had  been  diminished  by  several  years  of 
exploitation  with  no  sign  of  subsequent 
strong  year  classes.  Size  composition 
data  for  1974  do  not  indicate  otherwise. 

Based  upon  historical  catch  pattern 
and  apparent  lack  of  year-class  strength 
in  the  stocks,  MSY  and  equilibrium  yield 
appear  to  be  somewhat  below  the  catch 
level  of  1974,  and  perhaps  35,000  mt 
(Low  1976) . 

(c)  Flathead  sole.  Flathead  sole  are 
foimd  mainly  on  the  eastern  Bering  Sea 
shelf,  but  on  somewhat  deeper  grounds 
than  occupied  by  yellowfin  sole  and  rock 
sole.  They  are  caught  mainly  as  an  in¬ 
cidental  species  in  the  yellowfin  sole  and 
pollock  fisheries,  so  catch  rates  are  not 
appropriate  indicators  of  flathead  sole 
abundance. 

Catches  of  flathead  sole  have  ranged 
from  6,000  mt  in  1965  to  50,000  mt  in 
1971  (Table  14).  From  1969  to  1971,  the 
catch  more  than  doubled  (from  20,300 
mt  to  50,000  mt) ,  declined  to  15,000  mt 
in  1972,  and  increased  again  to  27,800 
mt  in  1974.  These  values,  however,  may 
not  be  very  accurate  because  of  incon¬ 
sistencies  in  the  categorization  of  flat- 
head  sole  as  a  separate  species  by  Japa¬ 
nese  fisheries  (Takahashi,  1975).  The 
U.S.S.R.,  on  the  other  hand,  provides  no 
breakdown  of  the  species  composition 
of  its  fiounder  catch;  it  is  assumed  to  be 
similar  to  that  of  the  Japanese  fishery. 

Weighted  size  composition  data  for 
flathead  sole  taken  in  the  Japanese  fish¬ 
eries  show  that  more  small  fish  were 
taken  in  1974  than  in  previous  years. 
If  there  was  neither  selection  for  smaller 
fish  nor  a  shift  of  the  fishery  to  a  dif¬ 
ferent  segment  of  the  population,  this 
information  suggests  either  relatively 
good  recruitment  of  young  fish  into  the 
fishery  or  .lower  abundance  of  larger  in¬ 
dividuals. 

On  the  basis  of  recent  catch  trends 
and  the  indication  of  recent  strong  re¬ 
cruitment,  MSY  and  equilibruim  yield 
appear  to  be  slightly  above  the  1974 
catch  level,  and  near  30,000  (Low,  1976) . 

(4)  Pacific  Ocean  Perch. — (a)  Distri¬ 
bution  and  abundance.  Pacific  ocean 
perch  is  the  most  abundant  rockflsh 
species  in  the  North  Pacific.  Cffilkuni 
(1975a)  Identified  two  main  stocks  In  the 
Bering  Sea:  an  Eastern  Slope  stock  along 
the  southern  half  of  the  eastern  Bering 
Sea  continental  slope  and  an  Aleutian 
stock  along  both  sides  of  the  Aleutian 
Islands.  These  stocks  may  mix  at  various 
stages  of  life  history  but  variations  in 
growth  rate,  length-weight,  age-length, 
and  length-fecundity  relationships  sug¬ 
gest  distinct  stocks.  Ocean  perch  are 
concentrated  mainly  in  the  upper  waters 
of  the  continental  slope  (at  depths  of 
150-500  m) .  In  tiie  Bering  Sea  the  larger 
concentrations  are  located  in  the  region 
of  Prlbilof  Islands  and  at  the  southeast- 
•  em  part  of  the  continental  sl(^  (Pautov. 
1972) .  In  the  Aleutian  Reglcm,  the  larg¬ 
est  concentration  occurs  between  175* 
W-180*,  especially  on  the  north  side  oi 
the  island  chain  (Low,  1976) . 
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Of  the  two  main  stocks  in  the  Bering 
Sea,  the  Aleutian  stock,  is  at  present,  per¬ 
haps  foiir  times  larger  than  that  of  ^e 
Eastern  Sl(^.  Chlkunl  estimated  that  in 
1972  its  biomass  was  close  to  150  thousand 
mt.  By  comparison,  biomass  of  the  East¬ 
ern  Slope  stock  is  probably  close  to  35 
thousand  mt.  Biomass  estimates  have  not 
been  made  for  more  recent  years  but 
based  upon  CPUE  analyses,  they  would 
undoubtedly  be  below  those  for  1972. 

Catches  from  each  of  the  stocks  are 
shown  in  Table  15. 

Table  15. — Pacific  ocean  pearch  catches  in 
the  eastern  Bering  Sea  and  Ateutian,  hp 
regions  in  thousand  metric  tons,  1960-74 


Year  Eastern  Alentlan  Total 

slope 

v.<m .  «  .  « 

1961  . .  47  .  47 

1962  .  20  P)  20 

1963  .  26  21  46 

1964  . 26  92  118 

1965  .  17  no  127 

1966  .  20  90  no 

1967  .  20  61  81 

1968  _ ......  -  32  51  83 

1969  .  15  39  54 

1970  .  10  .  67  77 

1971  . 10  22  32 

1972  .  6  34  40 

1973  .  3  12  15 

1974 » .  14  22  36 


>  Less  than  l/XW  metric  tons. 

>  Data  Is  preUmlnary. 

Source;  International  North  Pacific  Fisheries  Com¬ 
mission  (1975). 

(b)  Status.  Based  upon  analyses  by 
Chikuni  (1975b)  and  Wolotira  (1975a). 
the  INPFC  Sub-C(Hnmlttee  on  Bering  Sea 
Groimdfish  ctmcluded  that  it  is  “apparent 
that  stock  abundance  in  the  Eastern 
Slope  region  decreased  drastically  in  the 
latter  half  of  the  1960’s.  Since  then  it 
remained  relatively  stable  •  •  •  but  •  •  * 
stodc  abundance  was  low”  (International 
North  Pacific  Fisheries  Commission, 
1975) . 

The  spawning  stock  of  ocean  perch  in 
the  Eastern  Slope  region  is  considered  to 
be  conslderaUy  reduced  from  the  level  of 
the  mld-1960’s.  Chikuni  (1975b)  showed 
that  the  early  extensive  ocean  perch  har¬ 
vests  by  J£g>an  and  the  UB.SJt.  had  re¬ 
moved  most  of  Uie  larger,  older,  and  more 
fecimd  *  fish  frwn  the  stock.  Therrfore, 
in  recent  years,  larval  production  by  the 
stock  must  have  been  considerably  re¬ 
duced.  Whether  or  not  reduced  larval 
production  will  result  in  reduced  recruit¬ 
ment,  however,  has  not  been  determined. 

Cfiiikuni  (1975a)  also  found  that  ocean 
perch  are  being  recruited  into  the  fishery 
1-2  years  younger  than  desired  to  achieve 
maximum  yield  per  recruit.  Since  1968, 
the  fishery  has  been  heavily  dependent 
upon  young  fish  from  the  strong  year- 
classes  of  1961  and  1962  (CTiikuni, 
1974b) ;  because  of  recent,  heavy 
removals  of  these  young  year-classes, 
their  strength  is  not  expected  to  prevail 
and  no  other  strong  ones  have  appeared. 

With  regard  to  the  Aleutian  stocks, 
CPUE  (mt  pier  hour  trawled)  for  Japa¬ 
nese  stem  trawlers  has  dropped  from  7.3 
in  1964  to  0.9  in  1972  and  0.8  in  1974 
(Figure  12).  Although  the  catch  in  1974 
was  twice  that  of  1972,  fishing  effort  more 


than  tripled — reaching  the  highest  level  1973  and.  Indeed,  was  the  lowest  on 
in  hlstoiy.  Ckmsequently,  the  catch  rate  record.  Similar  trends  have  occurred  in 
in  1974  was  less  than  that  observed  In  other  el^nents  of  the  Japanese  fishery. 


Figure  12.— Comparison  of  Pacific  ocean  perch  catch,  effort,  and. CPUE 
in  the  Aleutian  Region  by  the  Japanese  mothership  and 
North  Pacific  trawl  fisheries,  1964-74. 

In  the  early  years  of  the  fishery  (1964-  On  the  whole,  catch  rate  and  size  com- 
67) ,  the  size  composition  ot  the  catch  position  information  suggest  that  in  the 
was  relatively  stable  and  dominated  by  Aleutian  Region  both  abimdance  and 
fish  greater  than  28  cm  (Figure  13).  average  size  have  been  considerably  re- 
After  that  time,  there  were  dramatic  in-  duced  since  the  early  years  of  the  fisheiy. 
creases  in  the  proportion  of  fish  smaller  Stock  condition  appears  to  have  been 
than  28  cm,  due  to  recruitment  into  the  poorest  in  1972  but  seems  to  have  been 
fishery  of  the  strong  year  classes  of  1961  improving  sli^tly  since  then.  The  opti- 
and  1962  (Chikuni,  1974b)  and  in  part  to  mistic  trend  of  1972-74  may  not,  how- 
a  considerable  reduction  in  abundance  of  ever,  continue  because  of  the  high  catch 
the  larger-older  perch  after  1967.  The  of  22,400  mt  in  1974. 
abundance  of  these  older  fish  remained  (c)  Maximum  sustainable  yield:  As 
low  through  1974.  for  other  species  in  the  Bering  Sea  which 
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have  undergone  considerable  changes  in 
population  structure  and  abundance  as  a 
result  of  Intensive  "pulse"  fishing,  the 
interpretaUcm  of  MSY  must  be  viewed  In 
its  pn^er  pergyectlve.  Under  Ideal  re¬ 
source  conditions,  MSY  fm:  the  Pacific 
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ocean  perch  stock  in  the  Elastem  Slope 
Region  may  be  as  high  as  32  thousand 
mt;  that  In  the  Aleutian  Region  may  be 
as  high  as  75  thousand  mt  (Chikuni, 
1975a) . 
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Figure  13.— Catch-per-unit-effort  by  size  increment  for  Pacific  ocean 
perch  harvested  by  stem  trawlers  of  the  Japanese' North 
Pacific  Trawl  fishery  in  the  Aleutian  Region,  1964-74. 


(d)  Estimated  equilihriuin,  yield :  Since 
1960,  the  Eastern  Slope  Region  has  pro¬ 
duced  catches  In  excess  of  32  thousand 
mt  only  twice  (1961  and  1968).  Follow¬ 
ing  high  catches,  CPUE  and  catch  de¬ 
creased  substantially — ^for  example,  the 
32  thousand  mt  catch  in  1968  has  been 
'  followed  by  catches  of  less  than  15  thou¬ 
sand  mt  per  year.  Judging  from  catch 
patterns  through  1974,  the  ocean  perch 
stock  in  the  Eastern  Slope  Region  could 
not  support  removals  of  even  10-15 


thousand  mt  annually  without  detri¬ 
mental  effects  to  the  already  low  level  of 
stock  abimdance. 

In  the  Aleutian  Region,  there  were 
clear  cases  of  overexploitation  In  the 
early  stages  of  the  fishery  when  amounts 
in  excess  of  90  thousand  mt  were  taken 
consecutively  fr(Hn  1964  through  1966 
(Wolotira,  1975b).  Since  thm,  catches 
have  dropped  to  12  thousand  mt  In  1973 
and  22  thousand  mt  In  1974.  It  Is  evident 
that  the  sustained  annual  catch  of  75 


thousand  mt  estimated  by  Chikimi  can¬ 
not  now  be  realized  because  of  the  poor 
condition  of  this  stock. 

Because  ocean  perch  is  a  long-lived, 
slow-growing  species  with  full  maturity 
not  occurring  until  age  9  and  a  life  span 
of  25  years,  stock  conditions  are  not  ex¬ 
pected  to  improve  for  many  3rears  even  if 
recruitment  improves  and  removals  re¬ 
main  at  modest  levels. 

Low  (1974)  estimated  equilibrium  yield 
for  both  stocks  combined,  under  stock 
conditions  prevailing  in  the  early  1970’s, 
to  be  12,000-17,000  mt.  In  view  of  the 
slight  improvement  noted  In  the  Aleutian 
stock  in  very  recent  years,  equilibrium 
yield  might  now  be  near  21,500  mt.  Con¬ 
sidering  relative  stock  sizes  and  condi¬ 
tions,  this  yield  might  be  reasonably  ap¬ 
portioned  as  folows:  15,000  mt  to  the 
Aleutian  stock;  6,500  mt  to  the  Eastern 
Slope  stock. 

(5)  Sablefish. — This  species  is  covered 
thoroughly  in  a  separate  Preliminary 
Fishery  Management  Plan. 

In  general,  sablefish  stocks  in  the  Ber¬ 
ing  Sea  and  Aleutian  area  are  in  poor 
condition,  as  evidenced  by  catch  rates 
which  have  declined  24-93  percent  since 
1967  (Low,  1976). 

Estimates  of  MSY,  derived  frcun  a  gen¬ 
eral  production  model,  range  from 
10,000-20,000  mt,  but  slight  overfishing 
for  15  years  has  caused  a  gradual  decline 
in  abundance,  and  the  p(H>ulatlon  in  this 
region  is  now  thought  to  be  capable  of 
producing  an  equUlbiium  yield  of  per¬ 
haps  8,000-10,000  mt. 

(6)  Pacific  Cod. — a.  Distribution  and 
abundance  of  stock:  Pacific  cod  are  dis¬ 
tributed  wld^  over  the  Boing  sea  shelf 
but  occur  mainly  on  the  cmitinental 
slope.  This  distributional  pattern  is  quite 
similar  to  that  of  pollock.  During  the 
early  1960’s,  when  a  fairly  large  Japanese 
longUne  fishery  operated  on  the  oonti- 
nental  sl(^,  cod  was  harvested  by  long- 
liners  for  the  frozen  fish  market.  Begin¬ 
ning  in  1964,  the  Japanese  Nmih  Pacific 
trawl  fishery  tor  pollock  expanded  and 
cod  became  an  incidental  catch  to  the 
pollock  fishery.  At  luesent,  ood  are  be¬ 
lieved  to  be  only  an  occasional  target 
species  when  high  ccmcentrations  are  de¬ 
tected  during  pollock  fishing  <H>erations. 

The  annual  catch  of  Pacific  cod  by  Ja¬ 
pan  increased  from  19,100  mt  in  1964  to 
about  74,400  mt  in  1970;  since  then, 
catches  have  varied  between  41,000  and 
50,600  mt.  Catches  by  the  USSR  have 
been  reported  mily  since  1971  and  have 
increased  from  2,500  mt  in  1971  to  16,600 
mt  in  1974.  Therefore,  for  all  nations 
combined,  the  Pacific  cod  catch  for  1974 
was  the  second '  highest  on  record  at 
67,200  mt. 

The  biology  and  bdiavior  of  Pacific 
cod  in  the  Bering  Sea  have  not  been  stud¬ 
ied  adequately  to  delineate  stocks;  catch 
patterns  suggest  that  only  a  single  stock 
exists  in  the  eastern  Bering  Sea. 

On  the  basis  of  catch  history,  the 
abundance  of  Pacific  cod  in  the  1970’s 
appears  to  be  about  5  percent  that  of  pol¬ 
lock.  This  estimate  assumes  that  the 
catchability  coefficients  for  pcdlock  and 
cod  are  the  same.  However,  It  is  more 
likely  that  this  coefficient  is  lower  for  cod 
because  of  its  pelagic  and  dispersed 
distribution. 
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(b)  Maximum  austainable  yield.  Be¬ 
cause  the  lack  of  tnlormation  eoncem- 
ing  poteutial  yield  of  cod  In  the  B^ing 
Sea  and  the  di£Bculty  of  esthaattng  its 
biomass,  only  a  rough  appreximatloB  of 
MBY  Is  possible.  Uistag  J^^afnese  com- 
mes<^al  ca^chr^ort  statistles  through 
1973  and  the  suiqjIus  produetion  model 
of  Pella  and  TOmliDson  C1969^),  Low 
<1974)  estbs^ted  that  the  ^KY  for  Pa- 
i'iAc  eed  could  be  as  high  as  85,009  mt 
per  year. 

<c)  Status.  Pruter  (1973)  explained 
that  the  traditional  cateh-per-unit-efFort 
measure  of  stoek  abundance  is  probabhr 
not  a  reliable  estimator  of  Pacific  cod 
abundance  in  the  Bering  Sea.  Although 
catch  rates  for  cod  by  gear  tsrpe  were 
c(Hnputed  by  Takahashl  (1975)  and  Low 
(1976)  to  indicate  relative  cod  abun¬ 
dance,  they  are  considered  inadequate  to 
gauge  the  current  status  of  stocks.  Japa¬ 
nese  Danish  seiners  and  pair  trawlers  ac¬ 
count  for  most  of  the  c(xl  landings,  but 


cod  catch  rates  for  these  gear  types — 
knowing  that  th^  effort  is  kurgely  direci- 
ted  to  target  an  walleye  poDoek — ^Impart 
little  information  on  the  c<xiditlon  of 
ste^s. 

Size  cMiH>06ition  ef  cod  landed  by  the 
Japanese  fisheries  generally  varies  from 
30  to  80  cm  (Figure  H) .  Beeattse  most  <ff 
the  cod  were  tak«s  by  taaed  gear  0i4>able 
^  retaining  fish  down  to  20  on  and  be¬ 
cause  there  is  no  hHUeation  that  selec¬ 
tion  for  larger  cod  had  taken  place  in  the 
fishery,  the  proportion  of  small  fish  (be¬ 
low  40  cm)  suggests  that  recruitment  was 
low  both  in  1973  and  1974.  This  does  not 
necessarfly  indicate  that  the  stock  is  in 
poor  condition,  as  year-to-year  variations 
in  recruitment  are  normal  and  expected. 
Since  the  stock  (and  fishery)  is  made  up 
of  fish  varying  over  a  wide  size  (and  pre¬ 
sumably  wide  age)  range,  a  few  years  of 
poor  recruitment  .should  not  be  cause  for 
concern. 


Figure  14.— Length  frequency  distributions  of  Pacific  cod  fro«  saiples  of 
catches  by  the  Japanese  Mothership.  Rorth  Pacific  trawu  end 
longllne  fisheries  In  the  Bering  Sea,  1964-74. 


(d)  SguiUbrium  jfUld.  At  iwesent, 
there  is  no  reaMO  to  bellefve  that  cod 
stocks  In  the  Bering  Sea  are  in  poor  ooir- 
dtttan;  neither,  however,  is  there  evidence 
to  show  that  higher  catches  would  be 
sustainable.  In  fact,  when  the  total  catch 
exceeded  74,000  mt  in  1970,  catches  sub¬ 
sequently  declined.  Therefore,  equllib- 
shim  yield  is  considered  to  beecnml  to  the 
1W2-74  catch  level  of  about  58.000  mt 
<7)  Paeifie  HaUbut— The  demise  of 
the  North  American  setline  fishery  In 
the  Bering  8ea  (and  the  haBbut  resource 
which  supported  it)  hae  been  well  docu¬ 
mented  over  the  past  10  years  (Table 
16).  Part  of  this  deterioration  may  have 
been  caused  by  combined  North  Ameri¬ 
can  and  Japanese  setline  catches  during 
1960-63,  but  the  situation  was  undoubt¬ 
edly  aggravated  by  the  enormous  inci¬ 
dental  catch  of  juvenile  halibut  by 
Japanese  and  Soviet  trawl^s  (Interna¬ 
tional  Pacific  Halibut  Commlssiim.  1976; 
Hoag  and  French,  1974,  1975).  Even 
though  such  incidentally  caught  halibut 
are  to  be  retiumed  to  the  sea  by  Japanese 
fishermen,  most  do  not  sturvive. 

MSY  as  it  applies  to  the  setline  fishery 
is  believed  by  IPHC  to  be  in  the  order  of 
2,000-3,000  mt. 

In  response  to  the  critical  halibut  situ¬ 
ation,  arrangements  were  made  through 
the  International  North  Pacific  Fisheries 
Commission  and  bilaterally  with  Japan 
and  the  n.S.8.R.  for  winter  closures  of 
key  trawl  grounds  where  juveniles  were 
known  to  concentrate  and  were  highly 
susceptible  to  trawls.  These  arrange¬ 
ments,  instituted  in  late  1973,  are  still  in 
force  in  slightly  modified  f(Mrm. 

Annual  trawl  surveys  conducted  by 
IPHC  to  estimate  relative  abimdance  of 
juvenile  halibut  showed  that  during 
1986-72  catch  per  hour  dropped  from 
31.8  to  3.1  individuals  but  increased  in 
1975  to  11.9.  The  recent  Increase  is  con¬ 
sidered  to  be  at  least  partially  a  result 
ot  the  winter  trawl  closures.  If  such  is 
the  case,  and  similar  protective  meas¬ 
ures  continue,  IPHC  believes  Uiat  en¬ 
hancement  of  the  North  American  set- 
line  fishery  should  become  apparent  by 
about  1980. 

Tabix  16. — Catch  (metric  tona,  round 
loeiffht)  of  Paeifie  hatibut  by  North 
American  and  Japanese  setlines  in  the 
Bering  Sea. 


Yw 

Noth  AmerioMi 
sPtUne 

Jap*n<«e 

seOtn. 

Total 

19M . 

1,313 

1,271 

2,684 

MSQ . 

2,508 

%240 

4,748 

weo . 

3,406 

6,931 

1^339 

i»i _ 

2,394 

>  11,141 

13,535 

IM3 . 

4,417 

•^998 

14,815 

1983 . 

4,908 

7,899 

12,807 

19M _ 

1,406 

709 

2,114 

19«S . 

806 

16 

822 

1966 . 

721 

21.5 

936 

1967 _ 

1,444 

83 

1,527 

BM8 . 

7V7 

168 

965 

1960  _ 

743 

1-2 

765 

1970 _ 

685 

5 

690 

IbTl . 

523 

0 

62:4 

1972 . 

442 

0 

442 

1973 . 

172 

0 

172 

1974 . 

264 

0 

264 

1975 . 

317 

0 

317 

>  Inchvks  tn  onknown  e»tch  by 


A  Winter  trawl  closure  and  a  ban  (m 
retention  of  trawl-cau^t  halibut  are 
key  elements  of  this  jfian — they  are  de- 
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signed  to  improve  somewhat  on  the  ex¬ 
isting  arrangements  to  hasten  halibut 
stock  rehabilitaticm  and  U.S.  fishing  po¬ 
tential. 

(8)  Herring. — There  are  three  princi¬ 
pal  fisheries  for  Pacific  herring  In  the 
eastern  Bering  Sea:  a  Japanese  trawl 
fishery,  a  Soviet  trawl  fishery,  and  a 
Japanese  glllnet  fishery  (Table  17) .  Hie 
Republic  of  Korea  conducted  a  minor 
trawl  fishery  for  herring  off  the  Bering 
Sea  coast  of  Alaska  in  1974.  The  esti¬ 
mated  catch  by  that  fishery  was  200  mt. 
The  main  trawl  fisheries  operated  along 
and  inside  the  200 -meter  line  between 
the  PribUof  Islands  and  St.  Matthew 
Island  during  the  winter-spring  months, 
November  to  March.  The  gillnet  fishery 
operates  off  the  Bering  Sea  coast  of 
Alaska  from  Bristol  Bay  to  Norton  Sound 


Analyses  of  catch  and  CPUE,  imcor- 
rected  for  the  possible  existence  of  more 
than  one  «tock  or  for  factors  other  than 
abundance  (such  as  fee  and  weather) 
that  might  affect  fishery  performance, 
suggest  a  substantial  decline  in  resource 
abimdance:  (1)  A  downward  trend  in 
total  catch  frean  the  peak  year  of  1968- 
69  through  1974-75;  (2)  a  general  down¬ 
ward  trend  in  CPUE  of  small  Japanese 
trawlers;  and  (3)  a  recent  sharp  de¬ 
cline  in  CPUE  of  large  Japanese  trawl¬ 
ers  (Mason,  1976). 

These  symptoms  mirror  those  ob¬ 
served  in  the  herring  fishery  of  the  west¬ 
ern  Bering  Sea  shortly  before  its  col¬ 
lapse  in  the  late  1960’s. 

Catches  of  80,000-126,000  mt  obvi¬ 
ously  could  not  be  sustained,  yet  they 
were  not  so  large  as  to  oMiterate  the 
resource.  Empirically,  then,  it  can  be 
reasoned  that  MSY  is  in  the  range  of 
50,000-100,000  mt,  but  that  current  equl- 
libiixun  yield  is  much  lower,  peiiiaps 
near  the  1974-75  catch  level  of  21,000 
mt. 

(9)  Squid. — ^Although  known  frcmi 
Incidental  research  and  c(Hnmo*clal 
catches,  and  from  stomach  analyses  Of 


during  the  spring  months,  usually  April 
into  June. 

Herring  is  a  species  that  shows  strong 
schooling  and  migratory  characteristics. 
Rumyantsev  and  Darda  (1970)  noted 
periodic  large  concentratiems  of  herring 
which  winter  near  Nunivak  Island,  Uni¬ 
mak  Island,  St.  Matthew  Island,  and  the 
Pribilofs,  then  move  toward  the  Alaskan 
coast  and  into  the  Bays  during  summer. 

Most  concentrations  large  enough  to 
sustain  commercial  fisheries  are  found  in 
waters  shallower  than  200  meters.  Their 
stock  sizes  vary  considerably  from  year 
to  year  as  year-class  strength  has  a  tend¬ 
ency  to  fluctuate  widely.  Because  of  this 
potential  for  annual  variation  in  abun¬ 
dance  (hence  yield),  MSY  has  little 
value. 


prey  species  to  be  abundant,  little  is 
known  of  the  squid  resource  of  the  Bering 
Sea.  Japanese  records  indicate  a  catch  of 
5,000  mt  in  1975.  Intuitively,  MSY  is 
greater  than  10,000  mt. 

(10)  Other  Species. — ^Little  informa¬ 
tion  concerning  species  composition, 
abundance,  stock  units,  stock  condition, 
or  potential  sdeld  is  available  for  the 
statistical  category  “other”  included  in 
the  reported  catches. 

If  the  fishery  seeks  certain  compo¬ 
nents  and  piuposely  avoids  others,  or  If 
certain  components  are  mixed  with  ma¬ 
jor  target  species  and  taken  incidentally 
while  others  are  not,  exploitation  rates 
would  be  grossly  disproportionate  among 
the  components.  This  could  easily  lead 
to  ovetfishlng  of  certain  species  or  lo¬ 
calized  stocks  if  the  allowable  catch  for 
this  category  is  a  significant  portion  of 
the  total  catch  for  the  entire  fishery. 

4.0  Total  Allowable  Level  of 
Foreign  Fishing 

A.  OPTIMUM  YIELD  (PRELIMINARY 
DETERMINATION) 

The  concept  of  optimum  yield  incor¬ 
porates  consideration  of  a  broetd  range 


of  socio-economic  factors  relating  to 
impacted  fisheries,  as  well  as  the  bio¬ 
logical  characteristics  of  the  exploited 
stocks.  In  the  time  and  with  the  data 
available,  it  has  not  been  possible  to 
make  other  than  a  cursory  evaluation 
of  socio-economic  factors;  hence  for  the 
purpose  of  this  Preliminary  (and  in¬ 
terim)  Management  Plan,  optimum 
yields  are  considered  as  equivalent  to 
total  allowable  catches  (TAC’s).  These 
figures  have  been  determined  on  the 
basis  of  biological  information  concern¬ 
ing  the  characteristics  of  exploited 
resources,  with  certain  adjustments  to 
accommodate  for  the  quality  of  the 
data  base.  Although  regulations  in  this 
Preliminary  Plan  deal  only  with  the  ac¬ 
tivities  of  foreign  vessels,  the  reduction 
in  fishing  levels  implied  by  the  TAC’s 
in  this  Plan  should  result  in  improved 
stock  conditions,  and,  therefore,  improve 
the  economic  viability  of  the  U.S.  fish¬ 
eries.  Further  adjustments  of  TAC’s  to 
attain  optimality  are  anticipated  in  suc¬ 
ceeding  interations  of  the  management 
plan. 

B.  TOTAL  ALLOWABLE  CATCH 

Pertinent  information  concerning 
stock  condition,  sustainable  yields  under 
current  conditions,  domestic  production 
potentials  and  the  suri^us  available  for 
foreign  use  is  summarized  in  Table  18. 

Rationales  for  differences,  when  they 
occur,  between  maximum  sustainable 
yield  (or  equilibrium  yield)  and  total 
allowable  catch  are  as  follows; 

(1)  Walleye  Pollock. — Equilibrium 
yield  for  this  resource  is  believed  to  cur¬ 
rently  be  about  one  million  mt.  In  order 
to  begin  restoring  the  population  to  the 
level  of  abundance  that  could  produce 
MSY,  a  TAC  of  850,000  mt  would  be  ap¬ 
propriate.  This,  however,  would  result  in 
a  single  step,  one-third  reduction  in  the 
foreign  pollock  catch.  Anticipating  little 
U.S.  involvement  in  this  fishery  in  the 
immediate  future,  and  in  a  attempt  to 
minimize  the  abruptness  of  eccmomic 
dislocations  in  the  foreign  fisheries,  the 
TAC  in  1977  is  set  at  950,000  mt.  This 
harvest  level  is  not  expected  to  permit 
significant  rebuilding  to  occur,  but  it  is 
believed  to  be  low  enough  to  arrest  the 
downward  trend  in  abundance. 

(2)  Yellow  fin  Sole. — Although  the  cur- 
r^t  estimate  of  exploitable  biomass  is 
based  on  seemingly  firm  survey  data,  and 
the  exploitation  rate  used  to  estimate 
equilibrium  yield  is  based  on  a  generally 
recognized  population  model,  the  yellow- 
fin  sole  resource  is  obviously  not  stable. 
Therefore,  the  TAC  will  be  set  consen^a- 
tively  at  the  low  end  of  the  equilibrium 
3deld  range — at  106,000  mt.  This  will 
allow  a  catch  in  1977  that  is  more  than 
50  percent  greater  than  the  average  of 
the  last  three  years  of  record  (1972-74). 


Tabije  17. — Catch  of  herring  in  metric  tons,  by  Japanese  and  Soviet  irairlers  eaxt  of 
180*  in  the  Bering  Sea  and  Japanese  gillnet  vessels  irest  and  east  of  /?J°  ir.  im  the 
Bering  Sea.  excluding  the  Aleutian  region, 


Fisliing  year 
(July-June) 

Trawl  fisheries 

Ja(iaiiese  gillnet  fishery 

•Tapan 

U.8.S.R. 

Total 

Calendar  year 

West  of  17.5°  W.  F.ast  of  11 

r.5°  w. 

Tot  al 

1 

0) 

(') 

(*) 

9,800 

(*) 

(») 

1964 _ 

41,  .W 

41,597 

196MI6 . 

3,  in 

196.5 _  . 

34.659  . . 

34,659 
.  24,118 
30.167 

2,831 

(*) 

1966 _ 

24. 118  . 

1967-68.-, . . 

91486 

19,286 

1967 _ 

30.167  . . 

-  .’>0,857 

..  23,901 

75,379 

92,228 

126,236 

116,129 

1968 . . 

5. 18:1 

818 

6001 

. . . 

1969-70- . 

1969.. . . 

680 

1,949 

2.629 

1970-71 . 

..  24,236 

00,126 

84,  .382 

1970 _ 

_ 

1. 5,8.5 

1..565 

1971-72 _ 

-  13. 143 

67,547 

80,090 

1971.. . 

_  .  .  .... 

4.603 

4,603 

1972-73 . . 

346 

39.999 

40.345 

1972 _ 

472 

472 

197.V74-.. _ _ 

219 

16.810 

17,029 

197.3 . . 

1.878 

1.878 

1974-75... . — 

2,68.5 

19,342 

22,027 

1974  . . 

1975  »- . 

3,3.37 

651 

3.  .337 
651 

I  Not  available.  •  Incomplete.  •  PrelLniinary. 


Data  Soubces:  Japanese  fteheriee:  International  North  Pacific  Fisheries  Commission  docs.  8,13, 879. 1021, 1102, 1275, 
1389, 1428, 1525, 1599, 1769, 1692, 1802, 1804, 1806  and  1813.  I'.S.S.R.  fishery;  1967-75:  Furnished  by  the  U.S.S.  R.  under 
provisions j>I  United  States-U.8.8.  R.  fisheries  agreements. 
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Tablb  18. — Total  atlovoattU  levct  of  foreion  ^Mno  in  the  Bering  8ea  and  Aleutian  Ixlands  trawl  fishery 


SpceleB 


Date 

IMM 


taeiA 

DJ9. 

catdi 


1974 

catw 


Kattmato  Ksttmate 
1I8Y  BY 


Status 


1'J77 

TAG 


U.S. 

«apa- 

cfty 


Total  allowable  l«y«-> 
of  foreign  flsblng 


t  i'llowfin  solo _ 

t  Mltor  floundors . 

r;i.  iric  Ocean  perch.. 

Sahlefish _ _ 

*  '«)«1 . . . 

Halibut _ 

lli'rriiig . 


Good _ 

0 

1,800,000 

Lioaooo- 

Looaooo 

—do . 

0 

61,000 

7a  000- 
siaooo 

Fair . 

0 

100,000 

106,000 

Good.... 

0 

62,000 

iiaooo 

Fair _ 

• 

^  8,000 

Hi  000- 

2a  000 

--do...— 

4 

84.000 

86,000 

Xxoel- 

lent 

800 

300 

2,000- 

aooo 

Poor . 

Tr. 

26,000 

6a  000- 
loaooo 

_ do _ 

0 

<6,000 

>iaooo 

_ do _ 

0 

104,000 

m 

looks  poor;  heavy  reUanee  on  luvenileB. 

108,000-  Greatly  overexplatted  In  ear^  1900’s;  signs  of  Bg- 

147,000  nifleant  recovery  In  1976-70. 

106,  OOO  SBghtly  nnderfished  as  a  eomplex;  some  spedes  or 
stocks  may  now  be  overeipioited,  others  may 
have  substantially  more  potoitlaL 
31,600  Greatly  overexploited  in  early  19Ws— remain  de¬ 
pressed. 

8,000-  Snght  overfishing  (or  16  yr  has  caused  gradual  de- 
10  000  Cline  to  current  low  leveL 
68,000  Fully  utilited;  current  recrultinent  appears  lower 
than  In  recent  past. 

(7)  CommereiaHy  ex&ict  In  terms  of  setBne  fishery  due 

to  higb-lneldental  mortality  of  Juveniles  caused 
by  tiawOng. 

21,000  Overfished;  probably  subject  to  highly  variaMe  re¬ 
cruitment. 

>10lOOO  Known  to  be  large  resource . 

«  (*) . 


95a  000 

0  960,000. 

loaooo 

0  106,000. 

106,000 

0  106,000. 

aeoo 

16,000 

6,000 

2,400 

eaooo 

0  6  1, 11,  Ill,  combliMH) 

0  16DOO«r««lV, 

0  6,0004trM8 1,  IT,  111  <>onib<n<^l ' 
0  2,40O«r(«  n’.i 

0  »,000. 

•  Tr. 

•>Tr.  0  to  no  nuention. 

21,000 

1,000  20,000. 

laooo 
6a  000 

34,000 

0  HLOOO. 

0  60,800area8l,ll,llle«>inbiii>^l. 
0  34,000«r(«  r\’. 

■  Applies  to  combined  long-line  and  trawl  catch 
>  fncludes  Canadaian  catch. 

*  Limited  North  American  setline  fishery  for  resource  ass^'ssmont  purposes. 


•  Tr.= Trace,  less  than  500  metric  tons. 

*  Not  applicable. 


(3)  Other  Flounders. — TAG  for  percent  below  the  last  catch  of  record — 
this  species  category  In  1977  will  be  sCt  at  to  93,600  mt — ^wlth  the  intention  of  slml- 


the  level  of  current  equilibrium  srleld — 
105,000  mt 

(4)  Pacific  Ocean  Perch. — ITie  TAG  for 
this  species  in  1977  will  be  set  at  the 
equilibrium  yield  of  21,500  mt.  Because 
stock  condition  and  potential  yldd  are 
quite  different  in  the  Bering  Sea  and  the 
Aleutian  areas,  the  TAG  will  be  divided 
into  6,500  mt  for  the  eastern  Bering  Sea 
proper  and  15,000  mt  from  the  Aleutian 
area. 

(5)  Sable  fish. — ^Eqvilllbrium  yield  fm: 
this  resoiuxse  is  believed  to  currently  be 
about  8,000  to  10,000  mt.  In  order  to  re¬ 
store  the  population  to  the  level  which 
will  eventually  produce  MSY,  the  TAG 
for  1977  win  be  set  at  7,400  mt.  Gonsider- 
ing  separately  the  condition  of  stocks  in 
the  eastern  Bering  Sea  proper  and  along 
the  Aleutian  Island  chain,  the  TAG  will 
be  subdivided  into  2,400  mt  from  the 
Aleutian  area  and  5,000  mt  from  the 
Bering  Sea  proper. 

(6)  Cod. — ^At  present,  there  is  no  rea¬ 
son  to  believe  that  cod  stocks  in  the 
Bering  Sea  are  in  pOor  condition ;  neither, 
however,  is  there  evidence  to  show  that 
higher  catches  would  be  sustainable.  In 
fact,  when  the  total  catch  exceeded 
74,000  mt  in  1970,  catches  subsequently 
declined.  TTierefore,  until  fiirther  infor¬ 
mation  concerning  recruitment  becomes 
available,  total  allowable  catch  will  be 
held  at  the  equilibrlmn  yield  level  of 
58,000  mt. 

(7)  Halibut.— The  1977  TAG  for  hali¬ 
but  will  be  controlled  by  measures 
adapted  by  the  International  North  Pa¬ 
cific  Fisheries  Gommisslon  and  the  In¬ 
ternational  Pacific  Halibut  Gcunmisslon. 

(8)  Herring. — ^ITie  TAG  for  this  species 
in  1977  will  be  held  near  the  catch  set  at 
the  level  of  current  equilibrium  yield — 
21,000  mt 

(9)  Squid. — ^A  pre-emptive  TAG  of 
10,000  mt  will  be  set  for  1977,  with  ad¬ 
justments. 

(10)  Other  Species. — ^The  TAG  for  this 
si^ecles  category  in  1977  will  be  set  10 


lar  reductifm  in  each  succeeding  year 
until  it  reaches  no  more  than  2  percent 
of  the  total  catch  of  the  fishery.  This 
phased  reduction  is  intended  to: 

(a)  Prevent  circumventing  Individual 
species  allocations  by  reporting  signifi¬ 
cant  overages  in  a  large  "Other”  cate¬ 
gory; 

(b)  Prevent  excessive  exploitation  of 
small  or  previously  unfished  stocks  which 
are  xmregulated  because  of  a  lack  of 
fishery  or  biological  data;  and 

(c)  Force  more  precise  statistical  re¬ 
porting  for  resource  assessment  and 
management  purposes. 

5.0  Gonservation  and  Management  Meas¬ 
ures  Applicable  to  Foreign  Fisher¬ 
men 

A.  regulations 

The  management  policy  for  the  Bering 
Sea  shall  be  to  arrest  the  decline  in 
abundance  of  overfished  stocks  and  allow 
them  to  begin  rebuilding  to  levels  that 
will  produce  MSY;  to  rebuild  the  halibut 
resource  of  the  region  to  a  level  that  will 
allow  a  viable  UB.  setline  fishery;  and  to 
prevent  stocks  that  are  currently  healthy 
from  being  overfished. 

All  foreign  vessels  wishing  to  operate 
in  this  Management  Unit  must  obtain  a 
permit  from  the  Secretary  of  Gommerce. 

(1)  Region-tvide  Restrictions. — (a)  No 
retention  of  salmon,  halibut*  or  Gonti- 
nental  Shelf  Fishery  Resources  (to  pre¬ 
vent  covert  <xi  species  of  special  impor¬ 
tance  to  U.S.  fishermen)  .* 

b.  No  trawling  or  gillnetting  within  12 
miles  of  the  baseline  used  to  measure  the 
Territorial  Sea,  except  in  the  western 
Aleutian  Islands  sis  described  in  Appen¬ 
dix  A  (to  prevent  c(mfilcts  with  n.S.  fixed 
gesir  smd  small,  inshore  fishery  vessels;  to 
prevent  catch  of  localized  Inshore  species 
Important  to  U.S.  fishermen  and  na¬ 
tives)  .* 

-  c.  No  fishing  for  shrimp  (earlier  for¬ 
eign  fisheries  reduced  this  resource  to 
commercial  extinction)  .* 


(2)  Time-Area  Closures. — (a)  No 
trawling  year-round  in  the  Bristol  Bay 
"Pot  Sanctuary,”  i.e.  in  the  area  mclosed 
by  straight  lines  from  Gape  Sarlchef  to 
55*16'  N-166*  W,  to  56*20'  N-1 63*00'  W, 
to  58*10'  N-166*00'  W,  then  due  south 
along  160*00'  W  to  the  Alaska  Peninsula 
(to  prevent  oonfiicts  between  foreign 
mobil  gear  and  concentrations  of  U.S. 
crab  pots)  .* 

b.  No  trawling  fixHn  December  1  to 
May  31  in  the  following  INPFG  Gonser¬ 
vation  Areas  (Figure  15)  (to  protect  win¬ 
ter  concentrations  of  juvenile  halibut,  to 
protect  spawning  ccmcentmtions  of  pol¬ 
lock  and  fiounders)  .* 

No  trawling  from  December  1  to  May 
31  in  the  following  INPFG  Gonservation 
Areas  (Figure  15)  (to  protect  winter  con¬ 
centrations  of  juvenile  halibut,  to  pro¬ 
tect  spawning  concentrations  of  pollock 
and  fiounders)  .* 

1.  AreaB. 

2.  Area  E,  east  of  166'  W — south  of 
56*  N. 

3.  Area  E,  west  of  166*  W — south  of 
56*30'  N. 

4.  Area  A,  south  of  55*30'  N. 

5.  Misty  Moon  Ground. 

c.  No  fishing  for  herring  year-round 
east  of  168*  W,  north  of  58*  N  (to  pre¬ 
vent  overexploitation  of  specific  herring 
stocks  important  to  the  well-being  of  na¬ 
tive  Eskimo  fishermen  and  villages)  .* 

d.  This  management  unit  (or  individ¬ 
ual  sub-areas  where  specific  quotas  ap¬ 
ply)  will  be  closed  to  fishermen  of  a  na¬ 
tion  for  the  remainder  of  the  calendar 
year  when  that  nation’s  allocation  of  any 
species  listed  in  Table  18  is  exceeded  (to 
discourage  foreign  fieets  from  covertly 
targetting  on  depleted  species/stocks  and 
to  prevent  damaging  by-catches  after 
the  allotted  catch  has  been  taken;  this 
provision  places  the  burden  of  responsi¬ 
bility  on  the  foreign  fieets  to  avoid  tak¬ 
ing  such  species/stocks  and  to  develop 
fishing  gear  and  filling  practices  which 
will  minimize  or  eliminate  their  Inci¬ 
dental  Mature. 
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B.  STATISTICAL  REPORTS 

(1)  Annual. — Each  nation  whose  fish¬ 
ermen  operate  in  ttie  Region  shall  re¬ 
port  ^  by  May  30  of  the  following  year — 
annual  catch  and  effmrt  statistics,  as  fol¬ 
lows:  Effort  in  hours  trawled,  by  vessel 
class,  by  gear  type,  by  month,  by  *4* 
(lat.)Xl*  (long.)  statistical  area;  Catch 
in  metric  tons,  by  vessel  class,  by  gear 
type,  by  month,  by  *4*  (lat.)  xl*  (long.) 
statistical  area,  by  the  following  species 
groupings: 

TeUowfln  sole,  rock  sole,  flathead  sole,  ar- 
rowtooth  flounder,  Greenland  tiu-bot,  other 
flounders.  Pacific  ocean  perch.  Pacific  cod. 
sablefish  (backcod),  walleye  (Alaska)  pol¬ 
lock.  Atka  mackerel.  Pacific  herring,  squid, 
any  other  species  taken  in  excess  of  1,000 
mt,  other  fishes. 

(2)  Monthly. — In  addition  to  the  an¬ 
nual  statistical  report  in  (1)  above,  each 
nation  will  report  ^  by  the  end  of  the  fol¬ 
lowing  month,  provisional  fishery  infor¬ 
mation  for  each  month  as  follows:  Ef¬ 
fort  in  vessel-days  on  the  groimds  by 
vessel-class  and  gear-type;  and  Catch 
in  metric  tons  of  fiounders,  rockfishes, 
cod,  pollock,  sablefish,  Atka  mackerel, 
herring,  squid,  and  others,  for  each  of 
the  areas  shown  in  Figure  16. 
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C.  FLEET  DISPOSITION  REPORTS 

The  appropriate  fleet  commander  or 
individual  vessel  master  will  rQ?ort’  by 
radio  prior  to  the  commencement  of  fish¬ 
ing,  the  arrival  in  this  management  unit 
of  each  fishing  and  processing  vessel,  giv¬ 
ing  the  vessel’s  name  and  other  identify¬ 
ing  marks,  size,  and  intended  target  spe¬ 
cies.  A  similar  report’  will  be  made  at 
the  time  of  departure  of  each  vessel  from 
the  Region.  These  reports,  augmented 
with  U.S.  surveillance  observations  and 
monthly  catch  and  effort  reports,  will  be 
u.sed  to  monitor  adherence  to  limitations. 

D.  OBSERVERS 

All  vessels  of  each  nation  operating  in 
this  management  unit  will  have  available 
at  no  cost  to  the  U.S.,  accommodation  for 
one  U.S.  observer.  Observers  will  be  as¬ 
signed  to  individual  vessels  and  for  pe¬ 
riods  at  the  discretion  of  the  U.S.  to 
measure  daily  catch  rates;  estimate  spe¬ 
cies,  size,  and  age  composition;  collect 
other  biological  data  as  appropriate;  de¬ 
termine  location  and  duration  of  hauls: 
and  observer  gear  dimensions  and  per¬ 
formance. 

E.  RESEARCH 

Bona  fide  fishery  or  fishery-related  re¬ 
search  (but  not  exploratory  fishing)  by 
foreign  governments  will  be  encouraged. 
Valid  results  of  such  research  will  be  con¬ 
sidered  by  the  management  entity  in  de¬ 
termining  total  allowable  catches  and 
other  management  measures.  C(x>pera- 
tive  U.S.-foreign  research  ventures  will 
be  planned  and  executed  when  they  are 
found  to  be  in  the  best  regional  interest 
of  the  U.S. 

6.0  Relation  to  National  Standards 

The  prescriptive  measures  contained  in 
this  Preliminary  Pishei’y  Management 
Plan  (total  allowable  catches,  allocation 
to  foreign  fishermen,  and  regulations  per¬ 
taining  to  foreign  fishermen)  have  been 
designed  to  be  consistent  with  the  seven 
national  standards  listed  in  Pub.  L. 
94-265. 

Total  allowable  catches  are  entirely  for 
the  purpose  of  preventing  overfishing 
(standaM  No.  1) ,  are  based  upon  the  best 
scientific  evidence  available  (standard 
No.  2) ,  and  are  applied  to  the  extent  pos¬ 
sible  to  individual  stocks  or  stock  com¬ 
plexes  throughout  their  range  (standard 
No.  3). 

Inasmuch  as  this  document  deals  solely 
with  foreign  fisheries,  that  provision  of 
the  legislation  concerning  nondiscrimi¬ 
nation  among  the  residents  of  states 
(standard  No.  4)  does  not  apply. 

Those  regulations  which  isolate  the 
foreign  trawl  fisheries  from  fisheries  for 
other  species  (2.4.1.2.a)  and  from  key 
areas  where  there  are  Incidental  catches 
of  siiecies  especially  important  to  the  U.S. 
(2.4.1.2.b)  will  promote  ^Sciency  in  re¬ 
source  utillzaticm  (standard  No.  5)  by 
reducing  potentials  for  gear  conflict.  In¬ 
cidental  catch  of  ncm-target  species,  and 
ezpldtatioa  of  Juvenile  which  have 

not  reached  the  size  cohort  pro¬ 

duction  Is  maximized.  Further,  the  i»ovl- 
slon  (3.4.1.2.e)  whl(h  calls  for  termina¬ 


tion  of  a  natiCHi’s  fishing  operations  in 
the  regiMi  when  the  quota  for  any  spe¬ 
cies  is  achieved  will  promote  efficiency  in 
resource  utilization  by  providing  a  tre¬ 
mendous  incentive  for  developing  spe¬ 
cies-specific  gear  and  fishing  strategy. 

Monthly  catch  reports  (2.4.2.2) ,  check¬ 
in/check-out  procedures  (2.4.3),  and  ob¬ 
servers  mwiitoring  fishery  performance 
(2.4.4)  will  permit  the  timely  detection 
of  anomolies  in  the  catch  or  the  fishery 
(standard  No.  6). 

Reliance  upon  easily  monitored  time- 
area  closures  (2.4.1.-2)  will  minimize  that 
surveillance  and  enforcement  activity 
required  to  assure  foreign  comp'iance  to 
tliis  plan  (standard  No.  7> . 
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8.0  Footnotes 

iM=:0.26;  a=0.4S  (0.5  used  by  Alverson  A 
Pereyra,  0.4  used  by  Oulland);  Bo  =  1.3-2.0 
mUlicoi  mt. 

*  From  Cffilkiml  (1975a)  fecundity.  In  thou¬ 
sands  ot  eggs,  by  age  are  10  at  age  7,  29  at 
age  10,  75  at  age  15,  122  at  age  20,  and  162  at 
age  25. 

*  Except  Canadian  fishermen  under  provi¬ 
sions  of  ttie  Halibut  Convention  of  1953. 

*  Identical  to  current  bilateral  arrange¬ 
ments. 

*  Similar  to  current  bilateral  arrangements 
but  somevrtiat  more  restrictive. 

*  New  restriction. 

rro  the  Director,  Alaska  Region,  Natl.  Mar. 
Fish.  Serv.,  Juneau,  Alaska. 

9.0  Appendices 

Appendix  A 

I.  Areas  In  the  Aleutian  Islands  where  for¬ 
eign  dahing  is  permitted  up  to  the  Terri- 
tOTlalSea.  s 

(A)  In  the  waters  off  the  Bering  Sea  coast 
of  the  Aleutian  Islands : 

(1)  Between  169*  and  170*  West  longitude, 
dragnet  fishing  from  May  16  to  November 

30  Inclusive,  and  longline  fishing  year-round; 

(2)  Between  170*  and  172*  West  Longitude, 
dr^net  and  longline  filling  year-roimd; 

(8)  Between  172*  and  176*  Weet  Longitude, 
Incline  fishing  from  April  1  to  October/  31 
huduslve; 

(4)  Weet  of  176*  West  Longitude,  dragnet 
fishing  from  May  1  to  December  31  Inclusive 
and  longline  fishing  year-round. 

(B)  In  the  waters  off  the  Pacific  coast  of 
the  Aleutian  Islands; 

(1)  Between  169*  and  172*  West  Longitude, 
dragnet  and  lougllne  fishing  and  loading 
year-round; 

(2)  Between  172*  and  178*30'  Weet  Longi¬ 
tude,  kmgllne  fishing  from  April  1  to  Octo¬ 
ber  31  Inclusive; 

(3)  Between  176*  and  178*30'  West  Longl- 
tu^  dragnet  fishing  from  July  1  to  October 

31  tneluslve; 

(4)  west  of  178*30'  West  Longitude,  drag¬ 
net  fishing  from  May  1  to  DeoMnber  31  In¬ 
clusive  and  longline  fishing  year-round. 


II.  Misty  Moon  Ground. 

That  area  bounded  by  straight  lines  con¬ 
necting  the  following  coordinates  in  the  order 
listed; 


North  latitude 

56°18’  _ 

56*20’  _ 

56*12'  . — 

55*56'  . 

55*66'  _ 


West  longitude 

_  170*24' 

_  169*03’ 

_  168*46’ 

_  169*10' 

_  170*24' 


Appendix  B — Summakt 
CONDITIONS  and  BKSTBICTIONS 

Subpart  F — Bering  Sea  and  Aleutian  Islands 
Trawl  Fishery  » 

1.0  Definitions 

(a)  Tlnless  otherwise  defined  herein,  the 
terms  used  In  this  Subpart  will  have  the 
meanings  ascribed  to  them. 

(b)  The  conditions  and  restrictions  shall 
apply  to  all  species  of  fish  and  invertebrates 
taken  In  trawl  gear, 

(c)  The  regulatOTy  area  for  taking  those 
species  listed  In  (b)  above  is  defined  to  In¬ 
clude  that  portion  seaward  of  the  Terri¬ 
torial  sea  m  the  Bering  Sea  and  Aleutian 
Islands  over  which  ttie  United  States  exer¬ 
cised  fisheries  Jurisdiction. 

2.0  Catch  quotas 

(a)  The  1977  annual  catch  quotas  for  for¬ 
eign  fishermen  In  the  Bering  Sea  and  Aleu¬ 
tian  Islands  are  as  follows ; 


Species 

Catch  quota 
(metric  tons 
and  area) 

Pollock - 

950,000. 

Tellowfin  sole — 

105,000. 

Other  flounders _ 

100,000. 

Pacific  Ocean 

6,500,  East  Bering 

Sea; 

perch. 

16,000,  Aleutians. 

Sablefish - 

5,000,  East  Bering 

Sea; 

Cod _ 

2,400,  Aleutians. 
57,000. 

Herring _ 

20,000. 

Others  _ 

59,600,  East  Bering 

Sea; 

3.0  Open  season 

34,000,  Aleutians. 

(a)  The  open  season  for  foreign  fishing  In 
the  Bering  Sea  and  Aleutian  Islands  area  wtn 
be  consistent  with  the  time-area  closures  In 
sectloa  4.0. 

(b)  Hie  open  seasons  for  foreign  fishing  In 
the  Aleutian  Islands  area  within  13  miles  of 
Anrt  beyond  3  miles  from  the  baseline  used 
to  measure  the  torltmlM  sea  are  as  follows: 

(1)  la  the  waters  off  the  Bering  Sea  coast 
of  the  Aleutian  Islands; 

1.  Between  169*  and  170*  West  longitude, 
dragnet  fishing  from  May  16  to  November  SO 
Induslve,  and  longline  fishing  year-round. 

X  Between  170*  and  173*  West  longitude, 
dragnet  and  longline  fishing  year-round. 

3.  Between  172*  and  176*  West  longitude, 
longline  fishing  from  April  1  to  Octobw  31 
Inclusive. 

-  4.  West  of  176*  West  longitude,  dragnet 
fishing  from  May  1  to  Decembw  31  Inclusive 
and  longline  fishing  year-round. 

(2)  In  the  waters  off  the  Pacific  coast  of 
the  Aleutian  Islands: 

L  Between  169*  and  173*  West  longitude, 
dragnet  and  longline  li^ng  and  loading 
year-round. 

2.  Between  172*  and  178*30'  West  longi¬ 
tude,  longline  fishing  from  April  1  to  October 
31  Inclusive. 


3.  Between  176*  and  ITt'SCy  West  longi¬ 
tude,  dragnet  fishing  from  July  1  to  October 
31  Inclusive. 

4.  West  of  178*30'  West  longitude,  dragnet 
fishing  year-round. 

4.0  Closed  seasons  and  areas 

Trawling  by  foreign  vessels  Is  prohibited 
In  the  following  areas: 

(a)  No  trawling  year  round  In  the  Bristol 
Bay  “Pot  Sanctuaj^’,  l.e.  In  the  area  enclosed 
by  straight  lines  from  Ci^>e  Sarlchef  to 
55*16'N— 166*10'W,  to  66*20’N— 163*00'W,  to 
57*10’N — 163*00'W,  to  68*10'N — 166*00'W. 
then  due  south  along  160*00'W  to  the  Alaska 
Peninsula. 

(b)  No  trawling  from  December  1  to  May 
31  In  the  following  INPP'C  Conservation 
Areas: 

1.  Area  B. 

2.  Area  E  east  of  166* — south  of  56*30'N. 

3.  Area  E  west  of  166*W — south  of  56*N. 

4.  Area  A — south  of  56*N. 

(c)  The  entire  region  will  be  closed  to 
fishermen  of  a  nation  when  that  nation's 
allocation  of  any  species  listed  In  Section  2.0 
Is  exceeded. 

5.0  Gear  restrictions 

Geap  restrictions  for  foreign  fishing  in  the 
regulatory  area  are  described  In  Section  3.0 
diu-ing  the  open  season  for  specific  areas. 

6.0  Statistical  reporting 

(a)  Annual.  Eku:h  nation  whose  fishermen 
operate  In  the  Region  shaU  report  by  May  30 
of  the  following  year — annual  catch  and  ef¬ 
fort  statistics,  as  follows:  Effort  In  hours 
trawled,  by  vessel  class,  by  gear  type,  by 
month,  by  ^^*  (lat.)  x  1*  (long.)  statistical 
area;  Catch  In  metric  tons,  by  veesel  class, 
by  gear  type,  by  month,  by  ^4*  (lat.)  x  1* 
(long.)  statistical  area,  by  the  following 
species  groupings; 

Yellowfln  sole 
Rock  sole 
Flathead  sole 
Arrowtooth  flounder 
Greenland  turbot 
Other  flounders 
Pacific  ocean  perch 
Pacific  cod 
Sabl^lsh  (blackcod) 

Walleye  (Alaska)  pollock 
Atka  mackerel 
Pacific  herring 

Any  other  species  taken  In  excess  of  1,000  mt 
Other  fishes 

(b)  Monthly.  In  addition  to  the 
statistical  r^>ort  In  (a)  abovu;  each  nation 
win  report  by  the  and  of  tba  following 
month,  provisional  fishery  information  for 
each  month  as  fcfilowa: 

“Effort**  In  vessel-days  on  the  grounds,  by 
vessel-class,  and  gear-type;  and  •‘Catch-  In 
metric  tons  of  flounders.,  rock-fishee,  cod. 
poUock,  sableflsh.  Atka  mackerel,  herring; 
and  others. 

7.0  General  restrictions 

(a)  No  retention  of  salmon,  halibut,  or 
CSFR. 

(b)  No  trawling  within  13  mlleo  of  tbm 
baseline  used  to  measure  the  Tsnttorlal  Saik 
except  in  the  Western  Atouttaa  Islands  as 
described  In  Section  Sfi  ebova. 

(c)  No  fishing  for 
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